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1887.] on the Pineal Eye in Lizards. 27

iarly interesiing o note that at the present day it is found most
highly developed in Hatteria, which, sheltered from competition of
ing forms in its island home in New Zealand, has retained
this, amongst other archaic features, pointing to its close alliance with
the extinot reptilian fauna of Mesozoic times.
[W.B 8]






































































































63 Captain W. de W. Abney [Feb. 25,

a lens, L;, on p,a movable ground-glass screen. The rays are collected
by a lens, 1, tilted at an angle as shown, to form a white image of the
near surface of the second prism on r.

Passing a card with a narrow slit 8;, cut in it in front of the
spectrum, any colour which I may require can be isolated. The
consequence is that, instead of the white patch upon the screenm, I

Fre. 1.

Colour Photometer.,

have a coloured patch, the colour of which I can alter to any hue
lying between the red and the violet. Thus, then, we are able to get
a real patch of very appropriately homogeneous light to work with,
and it 18 with these patches of colour that I shall have to deal. Is
there any way of measuring the brightness of these patches? was a
question asked by General Festing and myself. After trying various
plans, we hit upon the method I shall now show you, and if any one
works with it he must become fascinated with it on account of its
almost childish simplicity—a simplicity, I may remark, which it took
us some months to find out. Placing a rod before the screen, it casts
& black shadow surrounded with a coloured backgronnd. Now I may



























1887.] on Sunlight Colours. 71

pessing through increasing thicknesses of air largely charged with
water particles. [The image of a circular diaphragm placed in front
of the electric light was thrown on the screen in imitation of the sun,
and a oell containing hyposulphite of soda placed in the beam.
Hydrochloric acid was then added : as the fine particles of sulphur
were formed, the disk of light assumed a yellow tint, and as the
decomposition of the hyposulphite progressed, it assumed an orange
and finally a deep red tint.] With this experiment I terminate my
lecture, hoping that in some degree I have answered the question I

at the outset: why the sun is red when seen through

fog.

[W.pE W. A.]



























80 My. G. J. Romanes on Mental Differences, dc. [March 18,

natural complement, not the natural rival of man ; and the qualities
of mind wherein he excels were not, sus generis, the most exalted of
human faculties. Mere strength, whether of mind or of body, was
not the higheet criterion of nobility ; the truest grandeur of human
nature was revealed by that nature as a whole, and here there could
be no doubt that the feminine type was fully equal to the masculine.
But while we might hope that social opinion might ever continue to
oppose the woman’s movement in its most extreme forms—or those
forms which aimed at setting up an unnatural and therefore impos-
sible rivalry in the struggles of practical life—we might also hope
that social opinion would soon become unanimous in its encourage-
ment of the higher education of women.

The lecturer to enumerate the many advantages to
which this would lead, and to dispose of arguments on the other side.

[G. J. R]






82 Lord Rayleigh on the Colours of Thin Plates. [March 25,

crepancy between the curve and the descriptions of previous observers
relates to the precedence of the reds of the first and second orders.
The latter has usually been considered to be the superior, while the
diagram supports the claim of the former. The explanation is to be
found in the inferior brightness (as distinguished from purity) of
the red of the first order and its consequent gresater liability to suffer
by contamination with white light. Such white light, foreign to the
true¢ phenemenon, is always preeent when the thin plate is a plate of
air enclosed between glass lenses. To make the comparison fairly,
a soap film must be used, or recourse may be had to the almost
identical series of colours presented by moderately thin plates of
doubly refracting crystals when traversed by polarised light. Under
these circumstances the red of the first order is seen to be equal or
superior to that of the second order.
[Rayrmen.)
























90 Professor Dexcar [April 1,

oxygen, and marsh-gas with oxygen, developed in general the same
lines as the hydrogen mixture, but gave a much brighter continuous
spectrum.  Sulphuretted hydrogen, arseniuretted hydrogen, and
antimoniuretted hydrogen, exploded with oxygen, also gave very
bright continuous spectra, but no lines attributable to sulphur,
arsenic, or antimony.

We have also tried explosions at higher pressures; mixtures of
hydrogen, carbonic oxide, and marsh-gas respectively, with oxygen,
were compressed into the tube by a condensing syringe until the
pressure reached two and a half atmospheres, and in some cases three
and a half atmospheres. The general effect of increasing the pressure
was to strengthen very much the continuous spectrum, and also to
intcusify the bright lines, so that photographs could be taken with a
smaller number of explosions. The lines previously observed to be
reversed were more strongly reversed, but no new lines which we can
attributo to the metals employed were noticed. No iron line more
refrangible than T showed itself in the photographs. But a banded
spectrum, of which traces had been noticed in the flash of the gases
at lower pressuro, came out decidedly. This spectrum oocupies the
region between P and R ; it is not a regularly channelled spectrum,
though probably under higher dispersion it would resolve itself into
groups of lines like the water-spectrum. In fact it seems to us most
probable.that it is a development of the water spectrum, dependent
on the pressure.

It seems very remarkable that metals so littlo volatile as iron,
nickel, and cobalt should develop so many lines* in the flash, while
more volatile metals show few or no lines. We do not know that
any lines attributed to the metals, as distinct from their compounds,
which have been observed in the gas-flame cannot be seen also in the
flash of the exploding gases, unless they be the blue lines of zinec
which Lecoq do Boisbaudran has secen faintly in the gas-flame when
gzinc chloride was introduced. These are, however, so faint in the
flame, that they might easily escape notice in the much stronger
continuous spectrum of the flash. But iron, nickel, and cobalt show
no lines of those metals in a gas-flame. Mitscherlich (* Ann. de Phys.
u. Chem.” Bd. 121, St. 3), by mixing vapour of ferric chloride with the
hydrogen burnt in an oxyhydrogen-jet, obtained a number of the lines
of iron. These form three groups—one below D, one near E, and
one near G. The last two groups have a general correspondence
with the lines developed in the explosions in the visible part of the
spectrum ; but exact identification is not possible with his figure.
Of other metals he seems also to haye found the same lines in the
oxyhydrogen-jet which we have secen in tho explosions, but with
additional lines in several cases. Thus he found three ginoc and as
many cadmium lines, two of mercury, four of copper, and so on.

Gouy (‘Comptes Rendus,’ lxxxiv. 1877, p. 232) has observed in

* For detailed list of these lines sce ¢ Proc. Roy. Soc.’ vol. xxxvi. pp, 473-4&












94 General Monthly Meeting. [April 4,

GENERAL MONTHLY MEETING,
Monday, April 4, 1887.

His Geace Tre Duke oF NoerravMBEeLAND, K.G. D.C.L. LL.D.
President, in the Chair.

The Managers reported, That at their Meeting on the Tth of
March last the following letter from Dr. Tyndall to the Honorary
Secretary was read :—

Hom Hrap, Hastxwess.
My DEAR SiR FREDERICK BRAMWELL, March 6tA, 1851.

The year's holiday so graciously and considerately {r:nted me by the
Managers will come to an end next month ; and it therefore behoves me to state
withouat further delay, for the information of the Managers, how matters stand
with me.

A brief conversation with my friend Sir Frederick Pollock, and my own re.
flections thereupon, have convinced me that, instead of meking a statement
myself at the Board Meeting on Monday, it will be more expedient to embody
what I have to say in a letter to you.

For more than one-third of a century it has been my privilege to enjoy the
unfailing sympathy and encouragement of the Managers and Members of the
Royal Institution. Itis now my duty to return to their hands the trust which
they first committed to me in the spring of 1853. I have come to this resolution
on account of the need I feel of thorough rest, and of freedom from en, ta,
as to lecturing, the non-fulfilment of which would be detrimental to the Instita-
tion, and a cause of sore distress to myself.

Worries connected with building, and other worries inimical to quietude of
brain, have for the last few years troubled me much. These are now, for the most
part, things of the past, so that the freedom I seek will, I doubt not, soon restore
me to good health.

I returned from Switzerland in October so refreshed and invigorated that I
hoped to be able to cope successfully with all the duties then before me. 1had
assured myself of the friendly aid of Mr. Crookes, and had even arranged to go to
Paris to purchase some instrumcents necessary for my contemplated work. To
the end o? the year my health continued strong. Then came a long-continued
spell of withering easterly winds, which chilled me, dried me up, and brought on
an attack of sleeplessness, intense while it lasted, but which, huppily, hes in great
pert disappeared with its cause.

Of my ultimate and comhflete recovery I entertain little doubt. Still it would
be obviously unfair to the Members, as it would be intolerable to myself, to allow
the fortunes of our great Institution to depend in any degree upon such caprices
of health, It is thereforo my desire to make room for a successor whose years
and vigour will place him beyond all changes and chances of this kind.

Of the feelings called forth by my scparation from the Royal Institution I have
said nothing. But the Managers will understund that my silence in this res-
pect is due, not to the abscuce of such feelings, but only to the conviction thaton
the present occasion the less said about them the better,

Believe mo,
Most faithfully yours,
Joux TYNDALL.






96 General Monthly Meeting. [April 4,

yvourself, and in which the goodwill of the Managers takes corporate f« is in
perfect harmony with the spirit which it enshrines. o

Of the Managers existent when I joined the Institution, one only remains
upon the present Board. The beneficent work of many of them is for ever
ended ; but I do not forget the sympathy and support which they extended to
me during their lives. And now the long line of kindnesses culminates in
words and deeds so considerate and appreciative—sgo representative of their o
in true gentlemanhood, and warmth of heart, that they have almost su:
in converting into happiness the sadnees of my farewell.

With heartfelt prayers for the long-continued honour and prosperity of the
Institution which I have served so long, and loved so well,

Believe me, dear Sir Frederick,
Most faithfully ;ouu,
OHN

The Managers further reported, That it was Resolved, ¢ That
having regard to the distinguished services rendered to the Royal
Institution by Dr. Tyndall, he be recommended to the Members for
election as Honorary Professor of Natural Philosophy.” .

It was then moved, and

Resolved, unanimously, ¢ That Dr. Tyndall be nominated for election at the
next General Monthly Meeting on Monday, May 9th, as Honorary Professor of
Natural Philosophy.”

Arthur Gamgee, M.D. F.R.8.
Edward Bagnall Poulton, Esq. M.A. F.G.8. F.Z.8S.
Miss Frances Harriet Whitohead,

wore elected Members of tho Royal Institution.

The Right Hon. Lord Rayleigh, M.A. D.C.L. F.R.S. M.R.I. was
nominated for election as Professor of Natural Philosophy at the next
Gencral Monthly Meeting on May 9.

The following Arrangements for the Lectures after Easter were
announced :—

Jonx IorkivsoN, Esq. M.A. D.Sc. F.R.8. B.8. M. Inst. C.E. M.R.I.—Four
Lectures on ELECTRICITY ; on Tuesdays, April 19, 26, May 8, 10.

Vicror HorsLey, Esq. F.R.8. B.S. F.R.C.8.—Three Lectures on Tus
MODERN PuysioLoGY oF THE BRAIN AND 1T8 RELATION TO THE MmND; on
Tuesdays, May 17, 24, 31.

Tue Rev. J. P. MAnArry, D.D. Professor of Ancient History in the
University of Dublin.—Three Lectures on THE HELLENISM OF ALEXANDER'S
Exprire : Lecture I. on Tuesday, June 7, MACEDONIA AND GRErck; Lecture II.
on Thursday, June 9, EcYpr; Lecture IIL on Saturday, June 11, 8yRia.

Proressor DEwAR, M.A. F.R.8. M.R.I. Fullerian Professor of Chemistry,
R.I.—8even Lectures on THE CHEMISTRY OF TUE ORGANIC WORLD ; on Thursdays
April 21, 28, Muy 5, 12, 19, 26, June 2.

R. voN LeNDENFELD, Esq. Ph.D.—Three Lectures on RECENT ScCIENTIFIO
RESEARCHES IN AUSTRALASIA ; on Saturdays, April, 23, 80, May 7.

Joux W. ITares, Esq. M.A.—Four Lectures on VICTORIAN LITERATURE ; on
Saturdays, May 14, 21, 28, June 4.
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steel manufacture dates back only nine years, and already the year’s
product of the basic process amounts to over 1,300,000 tons of steel.
Bat although it is to Englishmen that the owner of iron property
and the steel-maker are again indebted for these important results,
and to English manufacturers that the first practical demonstration
of the success of this process is due, its application has been far
more rapidly claborated upon the Continent than here; in Germany
the importance of the subjcct was at once realised, and it is there
that considerably the largest proportion of steel is produced by the
basic treatment ; it is in Germany also that the value of the slag for
agricultural purposcs has been developed; the first steps in its utilies-
tion here being but just now taken, in Staffordshire.

I have already referred to the remarkable strides which have
been made in the cxtension of iron manufacture in the United
States: the development there of steel production has been no less
marvellous. In 1879, 928,000 tons of Bessemer steel were produced ;
in 1885 the make amounted to 1,701,000 tons, while the productive
capacity in that ycar was cstimated at 4,102,000 tons. With other
extensive steel-producing works in course of completivn, provision is
being made for iucreasing the power of production by another
million tons. Looking to the fact that at the present time the
railway mileage in tho United States exceeds that of the whole of
Europe, there being 1,300,000 miles of railway in operation, while
at the beginning of 1865 there were only 34,000 miles, the causes of
this cnormous development of the iron and steel manufacture are
evident ; the resources of the country in ore and fucl are gigantie,
and the systematic technical training of the people has made its
influence felt upon the development of this as of every other branch
of industry which our friendly rivals pursue. But it is not only in
the United States that the development in the production of iron
and steel has greatly increased of lato years; thus, in Germany the
increase in the production of pig iron alone, during the last twenty-
one years, has beecn 237 per cent., in Austro-Hungary 152 per cent.,
while the incrcase in France and Belgium is 64 per cent., and
thereforo not greatly inferior to our own (75 per cont.).

Although, however, the increase in actual production of iron and
steel in this country has not kopt pace with that of some other
countrics, it is satisfactory to know that our productive
has very greatly increased in late ycars, and there is probably no
ono branch of our industries in which we bave maintained our
position so satisfactorily in regard to quality of product as
that of iron and stecl manufacturo, cven although, every now and
then, we have indications that in the strugglo with other Nations
for superiority of prodnct and for pre-cminence in continuity of
progress, wo have to look to our laurele. While this Country
owes a deep debt of gratitude to such men as Neilson, Mushet,
Bessemer, Siemens, Thomas and Gilchrist, who by their brilliant
disceverics and inventions have maintainod Great Britain's posi-












110 Sir Frederick Abel [April 22,

section of the dye-trade, the wool-dyers (and in some respects it
appears to present in this direction a little advantage over the arti-
ficial colour), but the value of its present annual consumption in Great
Britain bhas bccome reduced from one million to about 40,000l
During the development of the artificial alizarine industry within
this third perivd of six years, the continued researches of Perkin,
Schunck, Bacyer, Caro, and others have led to the development of
further important varicties of coal-tar dycs, the most valuable of
which, discovered by the two last-named chemists, was a beautiful
cerise colour, called eosine.

With the discovery of artificial alizarine the truly scientific era
of the coal-tar industry may be said to have commenced, most of the
commercially valuable dye-products, obtained since that time, being
the result of truly theoretical research by the logical pursuit of
definite well understood reactions. The wealth of discovery in this
direction made during the last thirteen years is a most tempting
subject to pursue, but I am compelled to refrain from entering upon
it, further than to point out that the practical significance of beauti-
ful scicntific researches of many years previous became developed—
that onc of the results was the production of very permanent and
brilliant scarlet and red dyes, the manufacture of which has greatly
reduced the market valuo of cochincal—that the careful study of
the original coal-tar colours led to their production in a state of
great purity by new and beautifully simple scientific methods (which
include the extensive employment as an invaluable practical agent
in their production, of the curious gascous oxychloride of carbon,
until lately a chemical curiosity, produced through the agency of
light, and hence christened phosgene gas, by its discoverer, John
Davy, in 1812); and lastly, that even the well-known vegetable
colouring matter, indigo, onc of the staple products of India, now
ranks among the colours synthetically obtained by the systematic
pursuit of scientific research, from compounds which trace their origin
to coal-tar.

The rapid development of the coal-tar colour industry has not
failed to oxcrcise a very important beueficinl influence upon other
chemical manufactures; thus, the distillation of tar, which was a
comparativcly very crudo process, when, at the period of the first
Exhibition, benzene, naphtha, dead-oil and pitch were the only
products furnished by it, has become a really scientific operation,
involving the employment of comparatively complicated but beautiful
distilling apparatus for the separation of the numerous products
which serve as raw materials for the many distinet families of dyes.
Very strong sulphuric acid became an essential chemical agent to
the alizarine manufacturcr, and, as a consequence, the so-called
anhydrous sulphurie acid, the remarkable crystalline body which
was for many ycars prepared only in small quantitics from green-
vitriol, and of which minuto specimens carefully scaled up in glass
tubes were preserved as great curiosities in my student’s days, is now
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Revolution, and the University of Paris had been constituted by the
first Napoleon the sole scat of high education in the country. Before
the late war, matters educational wero in a condition very detrimental
to the position of the country among Nations. There was no lack
of educational cstablishments, but the systems and sequence of
instruction lacked organisation.

. Since tho war, France has made great efforts to replace her
educational resources upon a proper footing. The provincial colleges
have been re-established at a cost of 3,280,000l., and the annual
budget for their support reaches half-a-million. The organisation
of industrial education has now been greatly developed, though still
not on a footing of equality with that of Germany. The practical
teaching of science commences already in the elementary schools,
and the groundwork of technical instruction is afterwards securely
laid by the higher elementary schools, of which so many excellent
examples are now to bo found in different parts of France: Every
large manufacturing centre has its educational establishment where
technical instruction is provided, with spocial reference to local
requirements; the Instituto Industriel, at Lisle, and the Ecole
Centrale of Lyons, aro examples of these. In order to render
these colleges accessible to tho best talent of France, more than 500
scholarships have been founded, at an annual cost of 80,000 The
Ecolo Centrale des Arts ¢t Manufactures, of Paris, still maintains
the reputation as the great technical university of the country,
which it earned many years ago, and receives students from the
provincial colleges, where they have passed through the essential
training preliminary to the high technical education which that
great institution provides.

Switzerland has often been quoted as a remarkable illustration
of the bencfits secured to & Nation by the thoroughly organised
education of its people. Far rcmoved from the ocean, gi
mountains, poor in the mincral resources of industry, she yet has
taken one of tho highest positions among essentially industrial
Nations,and has gained victories over countries rich in the possession
of tho greatest natural advantages. Importing cotton from the
United States, she has sent it back in manufactured forms, so as to
underscll the products of the American mills. The trade of watch-
making, once most important in this metropolis, passed almost
entirely to Switzcrland years ago; the old established ribbon trade
of Coventry has had practically to succumb before the skilled com-
petition of Switzerland, and although she has no coal of her own,
Switzerland is at least as successful as France in her appropriation
of the conl-tar colour industry and her rivalry in rate of produaction
with England, the place of its birth and development. Comparative
cheapness of labour will not go very far to account for theso great
successos ; they undoubtedly spring mainly from the thoroughly
organised combination of scientific with practical education of which
the entire people cnjoys the inestimable bencfit.
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logical and trade schools in the metropolis, and the results, in regard
to number and success of students at the day and evening schools
of that important establishment, have afforded conclusive demonstra-
tion of the benofits which it is already conferring upon young
workers who, with scanty means at their command, are earnest in
their desire to train themselves thoroughly for the successful pursuit
of industrics and trades. The cvening courses of instruction are espe-
cially valuable to such members of the artizan classes as desire, at
the closo of their daily labour, to devote time to the acquisition of
scientific or artistic knowledge. The systcm of evening classes, which
was pursued, in the first instance, at King's College and one or two
other metropolitan schools, was most successfully developed by the
Science and Art Department, and, being now supplemented by the
important work accomplished at Fingbury College, is really, in point
of organisation, in advance of similar work done in other countries.

Another department of the City and Guilde’ Institute, of a some-
what diffcrent character, but akin to that of tho Finsbury College
in the objects desired to be achieved by it, is the South London School
of Technical Art, which is also doing very useful work, while the
chicf or central Institution for Technical Education, which com-
menced its operations about three years ago, if it but continue to be
developed in accordance with the carefully matured scheme which
received the approval of the City and Guilds’ Council, and with that
judicious liberality which has been displayed in the design and
arrangement of the building, bids fair to become the Industrial
University of the Empire.

As onc of the first students of that Colloge of Chemistry which
became part-parent of our present Normal Schools of Science, and
the creation of which (forty-two years ago) constituted not the least
important of the many services rendered towards the advancement of
scientific education in this country by His Royal Highness the Prince
Consort, most vividly I remember the struggling years of early
existence of that half-starved but vigorous offspring of the great school
of Liebig, born in a strangely unsympathetic land in the days when
tho student of science in this country still met on all sides that pride
of old England, the practical man, enquiring of him complacently : cui
bono; quo bono? That ardent lover of research and instruction, the
cnthusiastic and dauntless disciple of Liebig—my old master—
Hofmann, loyally supported through all discouragement, and in the
scverest straits, by a small band of believers in the power of scientific
research to mako for itsolf an cnduring home in this country, suc-
ceeded in very few years in developing a prosperous school of chem-
istry which soon made its influenco felt upon British industry; and
it is not credible that less important achievements should be accom-
plished, and less specdily, in days when the inseparable connection
of science with practice has become thoroughly recognised, by an Insti-
tution created, and launched under most auspicious circumstances, by
those powerful representatives of the commercial and industrial
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ill prepared to be more than mechanical labourers, and remain
greatly dependent npon accident, or upon their desire for self-
improvement which directs them in time to particular lines of study,
for their prospects of future success in commercial life.

This impressed itsclf strongly upon the Royal Commission on the
Depression of Trade and Industry, who state as the result of evidence
collected by them that our deficiency in the matter of education as
compared with some of our foreign competitors relates ‘not only to
what is usually called technical education, but also to the ordinary
commercial education which is required in mercantile houses.” The
ordinary clerk in a merchant's office is too often made to feel his
inferiority to his German colleague, not merely in regard to his
lamentable deficiency in the knowledge of languages, but in respect
to almost cvery branch of knowledge bearing upon the intelligent
performance of his daily work and upon his prospect of advancement
in onc or other branch of & mercantile house. The preliminary
training for commercial life on the Continent is far more compre-
hensive, practical and systematic than that which is attainable in this
country, and the student of commerce abroad has, afterwards, oppor-
tunitics for obtaining a high scientific and practical training at
distinct branches of the polytechnic schools and in establishments
analogous to the technical colleges, such as the High Schools of
Commerco in Paris, Antwerp, and Vienna.

It will be well within the scope of the Imperial Institute as an
organisation for the advancoment of industry and commerce, to pro-
mote a systematic improvement and orgenisation of commercial
education by measures analogous to those which it will bring to bear
upon the advancement of industrial education.

The very scant recognition which the great cause of technical edu-
cation has hitherto received at the hands of our administrators has, at
any rate, the good effect of rousing and stimulating that power of self-
help which has been the foundation of many achievements of greatest
pride to the Nation, and we may look with confidence to the united
coxertions of the pcople of this country, through the medium of the
representative organisation which they are now founding, for the
carly dovelopment of a comprehensive national system of technical
cducation, of the nature foreshadowed not long since by Lord
Hartington, in that important address which has raised bright hopes
in the hearts of the Apostles of education.

In some of the views which have been of late put forward regard-
ing the possible scope of the Imperial Institute, the antagonism
which bas been raised and fostered against its location in the vicinity
of some of our National Establishments most intimately connected
with the educational advancement of the Empire, has developed a
tendency to circumscribe its future sphere of uscfulness, and to piace
its functions as a great establishment of referenco and resort for the
commercial man in the chief foreground. I have endcavoured to
indicate directions in which its rclations to the Colunics and India,
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The system of correspondence to which I bave more than once
alluded in indicating some of the work of the Institute, in relation
to technical education and industry, and which will form a most
important part of the main groundwork of its organisation, is not in
the lcast theorctical in its character. Its possible development has
suggested itself to many who have given thought to the future sphere
of action of the Institute in connection with commerce and industry ;
to myself, who for many years have been, from time to time, officially
cognizant of the work performed by what are called the Intelligence
Departments of the Ministries of War abroad and at home, the direct
and valuable bearing of such a system upon the work of the Institute,
suggested itself as soon as I gave thought to the possible future of this
great conception, and to Major Fitzgerald Law belongs the oredit of
suggesting that the well-tried machinery of the War Office Intelligence
Department should serve as a guide for the elaboration of a Commercial
Intelligence Department. This Department, which will, it is hoped
erc long commence its operations by establishing relations with the
chief Colonics and India, will be in constant communication with the
Enquiry Offices to be attached to the local commercial establishments
and to other provincial representations of the work of the Institute,
systematically distributing among them the commercial information
and statistics continually collected. It will be equally valuable to the
Colonies and India by bringing their requircments thoroughly to the
knowledge of the business men in the United Kingdom, and by main-
taining that close touch and sympathy between them and the people
at home which will tend to a true federation of all parts of the
Empire.

In no more important direction is this system destined to do use-
ful work than in the organisation of emigration, not only of labour,
but also of capital. The establishment of emigration enquiry offices
at provincial centres in conncction with a central department at the
Institute, will be of great service to the intending emigrant, by
placing within his reach the power of acquiring indispensable in-
formation and advice, and by facilitating his attainment of the special
knowledge or training calculated to advance his prospects in the new
home of his choice. Similarly, the capitalist may be assisted in dis-
covering new channels for enterprise in distant portions of the
Empire, the resources of which are awaiting development by the
judicious application of capital and by the particular class of emigra-
tion which its devotion to public works or manufacturing enterprise
in the Colonies would carry with it. The extent to which the State
may aid in the organisation of systematic emigration, and the best
mode in which it may, without burden to the Country, promote the
execution of such public works in the Colonies as will open up their
Dominions to commerce and at the same time encourage the par-
ticular class of emigration most advantageous to the Colonies
themselves, are subjects of great present interest; but, in whatever
way these important questions may be grappled with, such an or-
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of this programme has been drawn by a combination of abler hands
than mine; I have but ventured to sketch in some of the details as
they have presented themselves to my mind, and to the minds of
others who have given thought to this great subject; but I dare to
have faith in its realisation, and to believe that, if the work be taken
in hand systematically and progressively, the nucleus being first
thoroughly established from which fresh lines of departure will
successively emanate, the Imperial Institute is destined to become a
glory of the land. And, as one whoso mission it has been, through
many years of arduous work, to assist in & humble way in the applica-
tion of the resources of some branches of science to the maintenance
of the country’s power to defend its rights and to hold its own, I may
perhaps be pardoned for my presumption in giving expression to the
firm belief that, by the secure foundation and careful development of
this great undertaking, and by its wise direction by a-Government
truly representative of its Founders—all Nations and Classes com-
posing the Empire—there will be secured in it one of the most
important future Defences of the Queen’s Dominions; one of the
most powerful instruments for the maintenance of the unity, the
strength, and the prosperity of Her Realms.

At the conclusion of the address, the Prince of Wales said :—

“ LapiEs AND GENTLEMEN,—Having had the honour of occupying
tho Chair this evening, I think we ought not to separate without my
expressing, on your part as well a8 on my own, our deep sense of grati-
tude for the intercsting and exhaustive lecture which 8ir Frederick
Abel has just given us. You are well aware of the great interest I
take in this Imperial Institute, as I am anxious that it shall be a
memorial of the Jubilee of Hor Majesty the Queen, and at the same
time a memorial which shall be of great use to this country, and
cement still further the good feeling which I trust has always existed
in the Mother Country towards our Colonies and India. Sir Frederick
Abel has, I think, touched on all the salient points with regard to the
Imperial Institute, so that it will be needless for me to say anything
further. But I thank him very much again for having given us this
lecture this evening, and I feel suro that those who have been here
and who did not feel conversant with the subject, will carry away
with them a very clear understanding of what the objects of the

Institute are.” (Cheers.)
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THE BRITISH COLONIES.

ILLUSTRATIONS OF THEIR DEVELOPMENT DURING THE QUEEN'S REIGN.

IMPORTS AND EXPORTS.

American Dependencies .. .. {

Australasia .. ..

Africa .. .. .« . ..

IMPORTS. EXPORTS.
£ £

1837 .. 5,200,000 5,000,000
1885 .. 25,700,000 21,500,000
1837 .. 1,500,000 1,300,000
1885 .. 63,500,000 52,000,000
1837 .. 2,000,000 1,500,000
1885 .. 10,000,000 12,000,000

All the Imports and Exports taken together were ELEVEN TIMES larger

in 1835 than they were in 1837.

1837 .. 3,700,000 tons.
British Shipping Trade with Colonies .. ’
n 'pping Trade With Tolonies ilsss .. 56,600,000 .,
Britiah Exoort to Colonies {1837 .. 11,300,000L
1 .o
g po 1885 .. 5%,500,0000.
POPULATION.
1837 4,204,700
Of all the Colonies existing in 1837 . { ! T
1881 .. 12,753,277*
Of all the Colonies in 1881 .. 15,763,072*

® These bers must have

bly increased since 1881.

RATE OF INCREASE FROM 1837 TO 1881.

In European Colonies ..

In Ceylon .. .. .. ..
In the Great Asiatic Colonics
In the Cape of Good Hope ..
In Canada e e
In the West Indies

In Australia .. ..

SLIGHT.

TWICE as larze as it was.

About tho SAME.

EIGHT TIMES as large as it was.

THREE TIMES as large as it was.

NOT quite TWICE ns large as it was.

Nearly TWELVE times as large as
it was.



AREA, POPULATION, TRADE,

(Compiled fa

British Isles ..

Indian Empire (including
Burmah) ..
Dominion of Canada —
Quebec .. .
Ontario .
New answxck
Nova Seotia .
British Columbia
Manitoha
North-West I‘untoms
Prince Edward’s Island
Newfoundland .
Austrulasia :—
New South Wales
Victoria ..
South Au-tmlu
Queensland ..
Western Austmlin
Tasmania ..
New Zealand
Fiji .
New Guinea
Soath Africa :—
Cape of Good Hope ..
Bechuanaland .
Natal .. ..

§t. Helena
Ascension
Ceylon..
Mnuntms -
Straits Settle: menta
Hong Kong .
Port Hamilton ..
British North Bornco ..
Labuan ..
British Guiana
West Indics:—
Jamaica
Trinidad ..
Windward Islnnds
Leeward Islands
Bahamas .

Bermudas
British Hondums

West Africa:—
Sierra Leone
Gawmbia ..
Gold Coast
Lagos ..

Gibraltar..
Malta .

Cyprus

Heligoland .. ..
Falkland Islands ..

How AXD WHEX ACQUIRED. Axza.
Square Miles.
120,838
. 1757-1858 ’ 1,574,516
Conguest, Treaty Cession | 1759-63 '
Treaty Cession .. 1763 |
Conquest, Treaty Cesmon 1627-1713
'I‘r:gsfer to Crown 1858 8,470,592 J
Settlement .. 1813 | :
Charter to Company 1670 ]
Conqmst . 1756-63 l !
bcttlement,Treaty Cesslon 1550-1713 40,200
Settlement 1787 311,098
Settlement 1834 87,884
Settlement 1836 903,690
Settlement 1824 668,497
Settlement 1826 1,060,000
Settlement 1803 26,215
Purchase .. .. 1840 104,458 ;
Cession from Nntlves . 1874 7,740 )
Annexation .. 1884 ,360 .
——— 3,255,042 | |
Treaty Cession ’ﬁnally) 1815 219,700
1885 185,000 !
Annexahon 1843 18,750
——— 423,430
Conquest .. 1673 45
Annexation 1815 37
Treaty Cession .. .. 1801 25,365
Conquest and Cession .. | 1810-14 718
Treaty Cession .. | 2785-1824 1,472
Treaty Cession 1841 30
e 1884 5
Cession to Company 1877 30,000
Treaty Cession . 1847 30
Conquest and Cession .. | 1803-14 109,000
Conquest 1655 4 362
Conquest 1797 754
Cession 1783 784
Settlement 1629 5,390
12,955
Settlement 1612 19
Conquest 1798 6,400
Trausfer from Compuny 1807 468
. . 69
C«mquest and Ceeewn .. | 1663-1871 18,784
Cession . .. 1861 1,069
| — 20,390
Conquest . .. .. .. 1704 2
Treaty Cession L1 1814 119
Convention with ’I‘urkoy © 1878 3,584
Treaty Cession 1814 1,
Treaty Cession .. .. | 1770 6,500 ]

9,101,999
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that the same reasoning would not account for the turning of the
cylinder in the same direction as before with the above model, and
the lecturer then proceeded, by means of diagrams, to offer an explana-
tion of this and other phenomena. The various effects obtained with
bodies of different relative degrees of hardness were discussed at
length, but figures would be needed to make these points clear.
Finally, an explanation was given of the cause of an error which
always appeared in a certain important class of integrators caused by
the slipping of the edge of & disk over a surface on which it rolled in
circumstances under which it had apparently never been ?Jeoted
that slipping did actually take place. This the lecturer been
enabled to discover and measure by means of a special piece of appa-
ratus, a model of which was exhibited and the effects shown by its
meAns.

The facts and reasoning, which were given in the lecture, all
related to the rolling contact of bodies, and the lecturer ventured to
think that, imperfect as the treatment of the subject had been, it was
one of such importance, not merely from the point of view of the
practical applications he had mentioned, but in its scientific aspect,
dealing as it did from a novel point of view with the nature and pro-
perties of solid bodies, as to be worthy of being thus brought before
the Royal Institation.
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and hallucinations a8 well as visions of ghosts and fairies may be
regarded as forms of waking dreams.

The signs which were regarded in the Middle Ages as distinctive
of witchcraft are now looked upon as symptoms of hysteria, and the
condition of hysteria may perhaps be defined to be one in which
impressions originating within the body itself tend to overpower those
transmitted from without by the usual sensory channels.

The phenomena of thought reading and of the divining rod may
in many cases be explained by the fact that sensory impressions
may be received and may lead to action without rising into complete
consciousness in the individual who receives them.

[T. L. B.]
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GENERAL MONTHLY MEETING,
Monday, May 9, 1887.

The Right Hon. EarL Peroy, Manager and Vice-President, in the
Chair.

The following Vice-Presidents for the ensning year were
announced :(— .

The Earl of Crawford and Balcarres, F.R.8. F.R.A.S8.

Warren de la Rue, Esq. M.A. D.C.L. F.R.S.

William Huggins, Esq. D.C.L. LL.D. F.R.8.

The Right Hon. Earl Percy.

8ir Frederick Pollock, Bart. M.A.

Edward Woods, Esq. Pres. Inst. C.E.

Henry Pollock, Esq. Treasurer.

Sir Frederick Bramwell, D.C.L. F.R.S. M. Inst. C.E.
Honorary Secretary.

John Donaldson, Esq. M. Inst. C.E.
Miss Mary Augusta Grant,

Mrs. Bayne Ranken,

Owen Roberts, Esq. MLA.

Mrs, Shore S8mith,

Frederick Meadows White, Esq. Q.C.

were elected Members of the Royal Institution.

JonN TynpaLn, Esq. D.C.L. LL.D. F.R.S. was elected Honorary
Professor of Natural Philosophy.

The Right Hon. Lorp Rayreien, M.A. D.C.L. LL.D. F.RS. was
elected Professor of Natural Philosophy.

The Special Thanks of the Members were returned for the
following donations to the Fund for the Promotion of Experimental
Research :—

William Henry Domville, Esq. £20.
The “ Faraday Memorial ” .
Comracey } £212 6s. 1d. being the balance
remaining after payment for the statue of Professor Faraday by

Foley, and its pedestal, and a bust copied from the statue presented
to the National Portrait Gallery.
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SUPERSTRUCTURE.

I must now say a few words respecting the design, manufacture,
and erection of the superstracture.

Design.—1 have already illustrated the principle of the canti-
lever bridge, and need only deal with the details. At the Forth,
owing to the unprecedented span and the weight of the structure
itself, the dead load is far in excess of any number of railway trains
which could be brought upon it. Thus the weight of one of the
1700 feet spans is about 16,000 tons, and the heaviest rolling load
would not be more than a couple of coal trains weighing say 800
tons together, or only 5 per cent. of the dead weight., It is hardly
necessary therefore to say that the bridge will be as stiff as a rock
under the passage of a train. Wind even is & more important element
than train weight, as with the assumed pressure of 56 lbs. per square
foot the estimated lateral pressure on each 1700 ft. span is 2000
tons, or two and & half times as much as the rolling load. To
resist wind the structure is * straddle legged,” that is, the lofty
columns over the piers are 120 ft. apart at the base, and 38 ft. at
the top. Bimilarly, the cantilever bottom members widen out at
the piers. All of the main compression members are tubes, because
that is the form which with the least weight gives the greatest
strength. The tube of the cantilever is, at the piers, 12 ft. in
diameter and 1} in. thick, and it is subject to an end pressure of
2282 tons from the dead load, 1022 tons from the trains, and 2920
tons from the wind ; total, 6224 tons, which is the weight of one
of the largest transatlantic steamers with all her cargo on board.
The vertical tube is 343 ft. high, 12 ft. in diameter, and about § in.
thick, and is liable to a load of 8279 tons. The tension members
are of lattice construction, and the heaviest-stressed one is subject
to a pull of 3794 tons. All of the structure is thoroughly braced
together by “ wind bracing” of lattice girders, so that a hurricane
or cyclone storm may blow in any direction up or down the Forth
without affecting the stability of the bridge. Indeed, even if a
hurricane were blowing up one side of the Forth and down the
other, tending to rotate the cantilevers on the piers, the bridge has
the strength to resist such a contingency. We have had wind
gauges on Inch Garvie since the commencoment of the works, and
know, therefore, the character of the storms the bridge will encounter.
The two heaviest gales were on December 12th, 1883, and January
26th, 1884. On the latter occasion much damage was done through-
out the country. At Inch Garvie the small fixed gauge was reported
to have registered 66 lbs. per square foot, but I found on inspection
that the pointer could not travel further, or it might have indicated
even higher. I did not believe this result, and attributed it to the
joint action of the momentum of the instrumont, and a high local
pressure of wind too instantancous in duration to take effect upon
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distance of 180 ft., carrying away a dozen rungs of a ladder with
which he eame in contact, as if they had been straws. These are
instances of rashmness, but the best men run risks from their fellow
workmen. Thus a splendid fellow, active as a cat, who would run
hand over hand along s rope at any height, was knocked over by a
man dropping & wedge on him from above and killed by a fall of
between one and two hundred feet. There are about 500 men at
work at each main pier and something is always dropping from aloft.
lmw a hole 1 in. in diameter made through the 4 in. timber of the
saging by a spanner which fell about 300 ft. and took off a man’s
op in its course. On another occasion a dropped spanner entered a
man's waistooat and came out at his ankle tearing open the whole of
kis clothes, but not injuring the man himself in any way.

Happily there is no lack of pluck amongst British workmen ; if
one man falls another steps into his place. Difficultiés and accidents
neccssarily occur, but like a disciplined regiment in action we close
up the ranks, push on, and step by step we intend to carry on the
work to a victorious ponclusion,

[B. B.]
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WEEKLY EVENING MEETING,
Friday, June 3, 1887.

Epwarp Woops, Esq. Pres. Inst. C.E. Manager and Vice-President,
in the Chair.

Davop Giu, LL.D. F.R.S.

HER MAJESTY'S ASTROXOMER AT THE CAPE OF GOOD HOPE.
The Applications of Photography in Astronomy.

LrrrLe more than a year ago Mr. Ainslie Common delivered a lecture
in this place on the subject of “ Photography as an aid to Astronomy.”
Given by one who i8 a consummate master of the art of celestial
photography, that lecture (complete as to history and full of sugges-
tion as it was) would, under ordinary circumstances, have precladed
further reference to the subject in these Friday evening lectures for
some years fo come.

Baut the past year has witnessed such developments of the subject,
and the importance of photography in astronomy has been so much
advanced by the conclusions of the recent Astro-photographic Congress,
as to afford a reasonable apology for the present lecture.

On the 16th of April last there was held at Paris a Congress
attended by upwards of fifty astronomers and physicists, representing
ncarly every civilised nation in the world. It was convened for the
purpose of considering a scheme of international co-operation in the
work of charting the sky on a large scale. Or, rather, its object was
to obtain a series of picturcs, which, taken within a comparatively
limited period of time, and with the necessary precautions, would
enable astronomers of the present day to hand down to future
tions a complete record of the positions and magnitndes of all the
stars in the heavens to a given order of magnitude. The labours of
that Conference are now concluded, certain important resolutions have
been adopted, and the way has been so far cleared for giving these
resolutions practical effect.

It seems of importance therefore to lay before the members of the
Royal Institution some account of the history of this remarkable
Congress, to illustrate and explain the grounds of the conclusions
which it has arrived at, and otherwise to bring the history of photo-
graphic astronomy up to the prosent date. I passover the already well
told early history of cclestial photography, except in so far as it relates
to star charting. It was Warren de la Rue who first called attention
to the means furnished by photography for charting groups of stars.
In his Report to the British Association at Manchester in 1861 on
the progress of celestial photography, he indicates a photographic
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that he will perform. We may also well say with him, that ¢ a field of
work and promise is open, and there seems to be an opportunity to
erect to the name of Dr. Henry Draper a memorial such as heretofore
no astronomer has received.”

There is in England wealth enough and to spare. Many a rich
man dies puzzled how to dispose of his money ; and there is many a
living man who would gladly give for such an object if he knew how
to do so. There is field enough in astronomy, and there are men
enough in England to do the work. Let us hope they will receive
aid such as Prof. Pickering has received ; and having done so, they
will give an equally good account of their stewardship.

The miscellaneous applications of photography to astronomy offer
a field so full of promise, 8o certain of immediate reward to those who
are possessed of the necessary originality and the means to carry out
their ideas, that there is more hope of private enterprise in that
direction than in the more routine work of star-charting.

But tempting as these fields are, brilliant and in ing as are
the discoveries to be found in them, there is in the work insti-
tuted by the Paris Congress an element that cannot be overlooked
and which compels attention—it is this: the question of the lapee
of time. Every year which passes after that work has been carried
out, increases its value and importance; every year that we n
in doing it will be a reproach to the astronomers of the day. Into
all the great problems which that work is destined to solve, the
element of time enters—and time lost now in such work can never be
recalled.

Of the Congress itself I would say a few last words. Its pro-
ceedings were characterised by an earnest spirit of work and entire
absence of international jealousy. Our reception by the French was
cordial and hospitable in the highest degree, the decisions of the
Congress were almost unanimous, and were marked by s moderation
and judgment which must render them acceptable to the responsible
authorities of the various Governments. -

Lastly, I would add that the good will which pervaded the
meetings, the general success of the Congress as a whole, were in no
small degree due to the genial influence of the single-hearted, earnest-
minded man who convened it—Admiral Mouchez. o

. G.]
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will slide upon a stand here arranged for it. When put in this
position the flame is very little affected; the place is what I call &
node—a place where there is great pressure variation, but no vibra-
tory velocity. If I move the glass back, the flame becomes vigorously
oxcited ; that position is a loop. Move it back still more and the
flame becomes fairly quiet ; but you see that as the plate travels gradu-
ally along, the flame goes through these evolutions as it occupies in
succession the position of a node or the position of & loop. The
interest of this experiment for our present purpose depends upon this
—that the distances through which the glass plate, acting as s
reflector, must be successively moved in order to pass the flame from
a loop to the next loop, or from a node to the consecutive node, is in
each case half the wave length; so that by measuring the space
through which tho plate is thus withdrawn one has at once a measure-
ment of the wave length, and consequently of the pitch of the sound,
though one cannot hear it. '

The question of whethor the flame is excited at the nodes or at
the loops,—whether at the places where the pressure varies most or
at those whero there is no variation of pressure, but considerable
motion of air—is one of considerable interest from the point of view
of the theory of these flames. The experiment could be made well
enough with such a source of sound as I am now using ; but it is made
rather better by using sounds of a lower pitch and therefore of greater
wave-length, the discrimination being then more easy. Here is &
table of the distancos which the screen must be from the flame in
order to give the maximum and the minimum effect, the minimum
being practically nothing at all.

TABLE oF MAXiMA AND MINIMA.

Max. Min.
11

3-0
4-5

59
75

89
10-3

11-7
13:0

147
15-9

The distance between successive maxima or successive minima is
very nearly 3 (centims), and this is accordingly half the length of the
wave.

But thero is a further question behind. Is it at the loops or is
it at the nodes that the flame is most excited ? The table shows
what the answer must be, bocause the nodes occur at distances from
the screcn which are even multiples, and the loops at distances
which arc odd multiples; and the numbers in the table can be
explained in only one way—that tho flame is cxcited at the loops
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flame, and A P Qs the scroen. If we choose a point P on this screen,
so that the whole distance from B to C, reckoned through P, vis.
BP C, exceeds the shortest distance B A C by exactly half the wave-
length of the sound, then the circular area, whose radius is A P, is the
first zone. 'We take next another point, Q, so the whole distance BQC
exceeds the previous one by half & wave-length. Thus we get the

Fie. 8.

second zone represented by P Q. In like manner, by taking different
points in succession such that the last distanco taken exceeds the
previous ono every time by half a wave-length, we may map out the
whole of the obstructing screcn into & series of zones called Iilnygenl’
zones. 1 bave here a matorial embodiment of that notion, in which
tho zones aro actuslly cut out of a piece of zine. It is easy to prove
that the cffects of the parts of the wave traversing the alternate zones
are opposed, that whatever may be the effect of the first zone, A P, the
exact opposite will be the effect of P Q, and so on. Thus, if
AP and P Q are both allowed to operate, while all beyond Q is cut
off, the waves will neutralisc one another, and the effect will be
immensely less than if A P or P Q operated alone. And that is what
you saw just now. When I used the inner aperture only, & com-
paratively loud sound acted upon the flame. When I added to that
inner aperture the additional aperture P Q, the sound disappeared,
showing that the effect of the latter was equal and opposite to that
of A P, and that the two neutralised each other.

[IfAC=a, AB =0, AP = z, wave-length = A, the value of 2
for the external radius of the nth zone is

or,if e = b,
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Such a system has been cut out of zinc, and is now hanging before
you. When the adjustments are correct there will be produced, under
the action of that circular grating, an effect much greater than would
result if the sound-waves were allowed to pass on without any obstruc-
tion. The only point difficult of explanation is as to what happens
when the system of zones is complete, and extends to infinity,
viz. when there is no obstruction at all. In that case it may be
proved that the aggregate effect of all the zonmes is, in ordinary
cases, half the cffect that would be produced by any one zome
alone, whereas if we succeed in stopping out a number of the
alternate zoncs, we may expect a large maultiple of the effect of one
zone. The grating is now in the right position, and you see the flame
flaring strongly, under the action of the sound-waves transmitted
through thesc alternate zones, the action of the other zones being
stopped by the interposition of the zinc. But the interest of the
experiment is principally in this, that the flame is flaring more than
it would do if the grating were removed altogether. There is now,
without the grating, a very trivial flaring ;* but when the grating is
in position again—though a great part of the sound is thereby
stopped out—the effect is far more powerful than when no obstrue-
tion intervened. The grating acts, in fact, the part of a lens. It
concentrates the sound upon the flame, and so produces the intense
magnification of effect which we have seen.
[The exterior radius of the nth zone being x, wo have, from the

formula given above:

1 + 1 _ nA,

a b a7’
so that if a and b be the distances of the sourco and image from the
grating, the relation required to maintain tho focus is as usual,

1 . 1 1

;+'b-=7:

whero f, the focal length is given by :

zz
==

In the actual grating, eight zones (the first, third, fifth, &c.) are
occupied by metal. The radius of the first Zone, or central circle, is
3 inches, s0 that 2* /n = 9. The focal length is necessarily a func-
tion of A. In the present case A = } inch nearly, and therefore
f = 18 inches. If a and b are the same, each must be mado equal to
36 inches.]

[Rayrrien.]

* Under the best conditions the flame is absolutely unaffected.
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WEEKLY EVENING MEETING,
Friday, February 17, 1888,

WitLiax Hougarns, Esq. D.C.L. LL.D. F.R.8. Vico-Presidont,
in the Chair.

Sm Hexgy Dourron, M.R.I.
Some Derelopments of English Potlery during the last fifly years.

Tue opportunity for the efforts of the potters of each sueceedl.liﬁage
lics in tho fact that tho manufacture is based on conditions which are

constantly varying, and sometimes even startling in their unexpected
results. The material with which the potter deals is as varied as are
tho localities from whence it is taken, and as infinitely diversified as
arc the workers’ tastes and ingenuity. And further, the final and
cssential process, the subjoction to fire, “ which tries every man’s
work of what sort it is,” and especially tries the potter’s work, is
hidden from view, and under this condition the last stages of tho
work may be heightoned in cffect or hopolessly marred.

The progress of the art of pottery affords many striking instances
of the laws of growth, perfection, and decay. As schools of philosophy,
poctry, and painting are subject to rise, culmination, decline and fall,
so is the potter’'s art. It is, howover, o striking fact, that, with
hardly any exception, only those potters have been able to maintain a
long-lived carcor who have relied for their staple manufacture on
utilitarian rather than decorative wares. A proportion of the usefal
sccms to bo an ossential condition of any degree of permanence.

A school of artistic pottery is short-lived, firstly, because it is
dcpendent upon individual taste and culture, and, secondly, because
it is not romunerative. Wedgwood, Worcoster, and Minton have
undoubtedly maintained their continuous production through so long
a period by careful attention to tho requirements of domecstic as well
as ornamental pottery.

I propose, in the limited time ot my disposal this evening, to
indicate the progress of thoe last fifty years in both wuseful and
artistic pottery, and the happy blending of both qualities in some
directions.

Professor Church, in his mastorly work on English pottery, says,
“ About tho year 1790, the careful, elegant, and rich wares which had
held their own for nearly half a century, were gradually displaced by
more gorgeous productions, covered with gilding, and possossing even
less freedom and spontancity than the works of Chelsca and Etruria,
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It is much to be feared that the taste and intelligence of purchasers
has not advanced concurrently with the production of really beautiful
and artistic works. There is with the public of the present time a
morbid craving after novelties, irrespective of their intrinsic excel-
lence, and this craving leaves neither designer nor manufacturer time
to develop the full capabilities of his productions before the passing
day of public appreciation has gone by.

I might here refer to two original workers whose early training
was accomplished at the Lambeth School of Art, viz. Miss Barlow
and Mr. Tinworth. Mr. Tinworth undoubtedly owes the recognition
and early development of his powers to this School, and opportunities
of more advanced study to the Royal Academy. (Lantern views
were here shown of some of Mr. Tinworth’s works.)

The last fifty years has seen development rather than initiative in
pottery treatments, and science even more than art will probably have
the greatest influence on this manufacture in the immediate future. I
would fain indulge the hope that a large proportion of the works of
this period, surviving the ravages of time, will testify in the distant
future to the combined beauty and utility of the production of the
English potter in the Victorian age. [5.D]

(The lecture was illustrated by a series of specimens, and in the
library was exhibited a collection of the productions of Doulton,
Minton, Worcester, Maw, and De Morgan, including some examples
of Messrs. Doulton’s Burslem ware.)
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WEEKLY EVENING MEETING,
Friday, March 2, 1888.
Epwarp Woops, Esq. M. Inst. C.E. Vice-President, in the Chair.

C. Meyrvorr Tipy, Esq. M.B. M.S. M.R.I.
(Professor of Chemistry and of Forensic Medicine at the London
Hospital, &e.).

Poisons and Poisoning.

Toxicoroay is the science of ‘ poisons and poisoning.” How comes
“toxicology ” to mean “the science of poisons”? The Greek word
7é¢ov (derived perhaps from rvyxdvw) signified primarily that specially
oriental weapon which we call “a bow.” In the very earliest authors,
however, it included within its meaning * the arrow shot from the
bow.”

In the first contury A.p. in the reign of Nero (a poisoner and a
cremationist), Dioscorides, a Greck writer on Materia Medics, uses
tho exprossion 76 Tofwov to signify ¢ the poison for smearing arrows
with.” Thus by giving an enlarged sense to the word—for words
ever strive to keep pace, if possible, with a scientific progress—we
get our modern and significant oxpression  Toxicology,” the science
of poisons and poisoning.

And there, in that little piece of philology (r6ov and rofudr—a bow
and a poison), you have not only the derivation of the word, but the
early history of my subjeot.

A certain grim historical interest gathers around the story of
poisons and poisoning. It is a history worth studying, for poisons
have played their part in history.

The * subtil serpent” taught men the power of a poisoned fang.
History presents poisoning in its first aspect in a far less repulsive
form than it has assumed in latter days—(for a world may grow wiser
and wickeder withal). Poison was in the first instance a simple
instrument of *open warfare.” For this purpose our savage ancestors
tipped their arrows with poison in order that they might inflict
certain death on a hostile foe. It can scarcely be questioned that
tho poison of the snake was the first material employed for this
object. The use of vegetable oxtracts (such as curarine, the active
principle of which is strychnine, and 18 employed at the present
time by certain uncivilised communities) belongs to & later period.

And so the first use of poison was for an “open fight.” It was
reserved for later times to mix the cup of kinship with a treacherous,
diabolical vonom !
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As a general rule, a substance that combines with oxygen with
difficulty, parts from it with ease, and vice versd. It is diffieult to
make gold combine with oxygen, but it is easy to decompose oxide
of gold. Potassium easily combines with oxygen, but it required
the genius of & Davy, and the resources of the Royal Institution,
to scparato potassium and oxygen.

In hemoglobin, however, we have a substance that combines
with, and delivers up, its oxygen (i. e. is oxidized and reduced) with
almost equal facility under similar conditions. Upon this and other
chemical characteristics of hemoglobin—as the oxygen-receiver, the
oxygen-carrier, the oxygen-deliverer, the carbonic-acid receiver,
carrier, and deliverer—the act of living depends. In other words,
life depends on the integrity of the hemoglobin—on the rhythmicity
of those chomical processes, in effecting which hemoglobin is the
primary worker.

With these facts before us, let us turn to the toxic action of
carbonic oxide.

The hwmmoglobin at once seizes upon and combines with the
carbonic oxide, carbonic-oxide-h@moglobin being formed.

Two difficulties arise :

1. The hemoglobin, saturated with carbonic oxide, cannot combine
with oxygen. Regarding hemoglobin as & common carrier, the car-
riage is full.

2. The hemoglobin, being saturated with carbonic oxide, cannot
get rid of the earbonic oxide under the ordinary conditions of respira-
tion and circulation. Again, regarding the hsmoglobin as & common
carricr, the vehicle, full up, cannot be unloaded.

To put all this in scientific phraseology, carbonic-oxide-hsmo-
globin is a comparatively stable compound, being ncither decomposed
by the presence of an excess of oxygen (as in the lungs) nor by
carbonic acid. What must happen? The man dies because the
integrity of the hemoglobin has been disturbed—because the normal
sequence of its oxidation and reduction has been interrupted by the
formation of carbonic oxide heemoglobin,

Wo call the result of all these chemical actions and interferences,
poisoning by carbonic oxide.

3. Strychnine (the poison derived from St. Ignatius’ Bean).

How does strychnine act? We know sadly little about it—so
littlo that we use the phrase “physiological action” to express our
want of knowledge. But we know something.

A marked chemical characteristic of strychnine is its power to com-
bine with oxygen when the oxygen is presented to it in & nascent form.

Note then the conditions. S8trychnine is in the body. There is
also present in the blood, heemoglobin loosely combined with oxygen,
which oxygen the hmmoglobin is always ready to give up on first
domand. We are able to trace this action, and to see that the period
of the primary strychnine fit coincides with the reduction of the
Lixmoglobin.
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or atropine, or quinine, or veratrine (none of which bodies are com-
parable in their physiological action to strychnine), and convert
them into their methyl derivatives, the methyl compounds formed
(viz. methyl-morphine, methyl-nicotine, &c.) are comparable in their
physiological action to methyl-strychnine.

We must admit these experiments to be striking. One treasures
any experiment suggestive of the chemical constitution of s body
indicating physiological action.

But again:—The true physiological action of a drug is not so
much its general as its selective action, this selective action being
largely dependent on the dose administered and the mode of
administration.

For example: Inject into the circulation of o frog a small dose
of reratrine, great muscular stiffness results, a large dose similarly
administered not producing this effect. And now change the method
of administration: Apply the small dose directly to the muscle, you
get no symptom ; but apply the large dose directly, and great muscular
stiffuess results. Here see the modifying influence of dose and of the
mode of administration.

Again, the difficulty of “allotropism” in the case of elements,
finds its counterpart in “isomerism” in the case of compounds.
Thus cyanogen and paracyanogen are bodies of identical
composition, and yet cyanogen is one of the most poisonous of gases,
whilst paracyanogen is one of the most inert of solids.

Or, again, take piperin and morphine. These bodies are of identical
percentage and molecular composition. They agree (it is true) in
being poisons. But how vastly different their physiological action!
—the one an extreme irritant, the other a powerful narcotio.

I fear we must admit that, as no a priors rcasoning could predict
that by combining copper and sulphuric acid a blue salt would be
formed, so no a priori reasoning, no knowledge of chemical constitu-
tion, can predicate what will be the special organ on which any
given poison will act, nor, even supposing that the organ upon which
tho chemical activity of the drug will be exerted be known, what will
be the nature of such chemical action. The science of drugs, like
the science of chemistry, is, and must over remain, an experimental
science.

And, be it remembered, the poisons of the toxicologist are the
medicines of the physician. Physiological action is a subject-matter
for experiment. Let the guard be jealously set and as rigidly
maintained to prevent cruelty to animals; but ask yourselves, whethar
to rob the higher creation of life and health rather than that one of
the lower creation should suffer, be not a refinement of cruelty—the
cruelty of cruelties ? * Are yenot of much greater value than they?”
speaks a still small voice amidst the noisy babble of well-intentioned
enthusiasts.

Two general observations are suggested. And this first: The
lauter age history of poisoning is the history of a profession. This
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profession we find closely associated, not only with the profession of
medicine (the art of hen]{n' g), but with witchcraft, incantation, and
charms. The threefold arts of poisoning, witchcraft, and medicine,
moreover, became so closely allied to religion, as to claim, each and
all, the shield of a sacred sanction and the protection of a Divino
voice. Even that very word ¢dpuaxes, the Greek for ¢ a dispenser of
medicines,’ is the same word used to imply ‘a witch’ and ©a poisoner.’
The modern scientist has once and for ever shattered the bond that
united science with superstition. It was a special ministry of science
to teach men that in the preparation of medicines the pharmacist
required no stuffed crocodile to preside over the mysteries of his
laboratory, nor incantation to give virtue to his drugs!

And this secondly: The villanies of the early poisoners can
never again be practised in the light of the science of the nineteenth
century. Science can and has done what legislation could never
do. The Hebrew Scriptures speak of a time when “the sucking
child shall play on the hole of the asp, and the weaned child shall
put his hands on the basilisk’s den” (Is. xi. 8, Rev. Ver.). Is not
science working out some such consummation as this? I claim
that a science which, like a blood-hound, can track with cunning
scent the minutest atom of a poison in the body, i helping forward
the day when poison shall cease to be the instrument of a secret
treachery, because there are eyes it cannot hope to evade, and a
science whose investigations it will not daro to defy.

[C.M.T.]
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GENERAL MONTHLY MEETING,
Monday, March 5, 1888.
Epwarp Woops, Esq. M. Inst. C.E. Vice-President, in the Chair.

Frederick Beer, Esq.
Thomas Buckney, Esq. F.R.A.8.
The Hon. Justice Day,
J. E. Drower, Esq.
George Beloc Ellis, Esq.
David Charles Guthrie, Esq.
Robert George Hobbes, Esq.
Graham Hutchison, Esq. J.P.
Mrs. William Moir,
Percival Arthur L. Pryor, Esg.
Vincent Joseph Robinson, Esq.
Alfred Richard Sennett, Esq.
Louis Sterne, Esq.

~ George Philip Willoughby, Esq.

wero elected Members of the Royal Institution.

The Special Thanks of the Members were returned for the
following Donation to the Fund for the Promotion of Experimental
Research :—

Professor Dewar, £100.

The following Arrangements for the Lecturcs after Easter were
announced .—

CHARLES WALDSTEIN, Esq. M.A. Ph.D.—Three Lectures on Jorx Rusxix;
on Tucsdays, April 10, 17, 24.

WALTER GARDINER, Esq. M.A.—Three Lectures on THE PLANT 1IN THE WaR
oF NATURE; on Tuesdays, May 1, 8, 15.

SipNEY CoOLVIN, . M.A.—Three Lectures on CONVENTIONS AND CONVEX-
TIONALITY IN ART; on Tuesdays, May 22, 29, June 5.

Proressor DEwar, M.A. F.R.8. M.R.I. Fullerian Professor of Ch , BRI
—8ix Lectures on THE CHEMIOAL ARTS; on Thursdays, April 12, 19, 26, May 8,
10, 17.

ProressoR T. G. BoxNey, D.So. LL.D. F.R8.—Three Lectures on Tam
GrowTH AND SovLPTURE oF THE ALPs (The Tyndall Lectures); on Thursdays,
May 24, 81, June 7.

OArL ArMBRUSTER, Esq.—Seven Lectures on THE LATER WORKS OF RIcHARD
WaoNer (With Vocal and Instrumental Illustrations); on Saturdays, April 14,
21, 28, May 5, 12, 19, 26.

ProrEessor C. E. TURNER, of the University of St. Petersburg.—Three Lectures
on CouNT ToLsTor A8 NoveLisT AND THINKER; on Baturdays, June 2, 9, 16.
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New York Academy of Sciences—Transactions, Vols. I. IT. and V. 8vo. 1881-6.
Numismatic Society—Chronicle and Journal, 1887, Part 4. 8vo. 1887.
Pharmaceutical Society of Great Britain—Journal, February, 1888. 8vo.
Culendar for 1888. 8vo.
Photographie Society—Journal, Vol. XII. No. 4. 8vo. 1887.
Rio de Janeiro Obeervatory—Revista, No. 1. 8vo. 1888.
Annuario, 1885, 1886, 1887. 16to.
Royal Society of Edinburgh—Transactions, Vol. XXX, Part 4; Vol. XXXIL
- _ Parts 2°4; Vol. XXXIIL Part 1. 4to. 1883-7.
Proccedings, Nos. 121-123. 8vo. 1885-6.
Royal Society of London—Proceedings, Noa. 261, 262. 8vo. 1887-8.
Philosophical Transactions, Vol. CLXXVIIL. 4to. 1888.
Science and Education Library, South Kensington Museum—Catalogue of Scientifio
Periodicals.  8vo. 1886.
8t. Peterd- ury, Academie Imperiale des Sciences—Memoires, Tome XXXV.
Nos. 8, 9. 4fo. 1887,
Society of Arts—Journal, Feb: , 1888, 8vo.
Statistical Soctely—Journal, Vol. L. Part 4. 8vo. 1887.
Telegraph Engineers, Society of—Journal, No. 69. 8vo. 1887.
United Service Institution, gloyal—Jnurnnl, No. 142. 8vo. 1888.
United States Geological Survey—Mineral Resources of the United States for
1886. 8vo. 1887.
Vereimfmr Beforderung des Gewerbfleisses in Preussen—Verhandlungen, 1888:
Heft 1. 4to.
Wild, Dr. H. (the Director)—Annalen der Physikalischen Central-Obeervatoriums,
1886, Theil 2. 1887.
Wright and Co. Mesers. John (the Publishers)—The Medical Annual, 1888. 8vo.
Yorksggrse Archzological and Topographical Association—Journal, Part 89. 8vo.
1388,
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systematic characters, Coleridge must take a very low place. Baut
when we think what philosophical systems bave so far been; what
flimsy and air-built bubbles in the eyes of the next generation;
how often we desire, even in the case of the greatest men, that the
one vital idea (there is seldom so much as one!) could be preserved,
and the pretentious structure in which it is involved permitted once
for all to burst; we may think that another criterion is admissible;
that a man’s work may be judged by the stimulus given to reflection,
even if given in so intricate a muddle and such entary utler-
ances that its disciples themselves are hopelessly unable to present it
in an orderly form. Upon that ground, Coleridge’s rank will be a
very high one, although, when all is said, the history, both of the
man and the thinker, will always be a sad one—the saddest in some
sense that we can read, for it is the history of early promise blighted
and vast powers all but running hopelessly to waste. L. 8]
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South America, a circumstance evidently connected with the low
temperature, wide range, and, more directly, with the food supply,
consequent on these conditions. It appears to be a confirmation of
this view that, on the eastern shores of Africa, about Cape Gardafui,
from off which the south-west monsoon blows for several months in
the year, cold water is also drawn to the surface, and there, likewise,
aro no coral reefs, though they flourish to the north and south of this
region.

glComl reefs flourish in mid-ocean and along the eastern shores of
tho continents, or wherever tho coasts are bathed by the warmest
and purest currents of water coming directly from the sea.
If we except Bermuda and one or two other outlying reefs, :m the
temperature may occasionally fall to 66° Fahr. or 64° Fahr., it may
be said that reefs are never found where the surface temperature of
the water, at any time of the year, sinks below 70° Fahr., and where
tho annual rango is greater than 12° Fahr. In typical coral reef
regions, however, the temperature is higher and the range much
less.

The food supply of the coral reef is derived from pelagic oceanic
organisms, which exist in the greatest variety and abundance in the
surfacc and sub-surface waters of the ocean. These consist of
myriads of algem, rhizopods, infusorians, meduss, annelids, molluscs,
crustaccans, ascidians, and fishes. A very large number of these
creatures, within the tropics, secrete carbonate of lime from the
ocean to form their shells and skeletons, which, falling to the bottom
after death, form the vast occanic deposits known as Pteropod and
Globigerina oozes. In falling to the bottom, they carry down some
of the organic matter that composed their living bodies, and thus are
the animals which live on the floor of the ocean chiefly supplied with
food. Here it may be remarked that the abundance of life at depths
of even over two miles is very great. Our small dredges sometimes
bring up over sixty species and hundreds of specimens in one haul—
of invertebrates and fishes, exclusive of the protozoa. These pelagio
organisms oscillato from the surface down to about 80 or 100 fathoms,
protably that stratum of the ocean affccted by sunlight, and they
apparently descend further in regions where the stratum of warm
water has a greater depth. Many of the forms rise to the surface in
the evening and during calms, and sink again in sunlight and during
stormy weather. It is in the evening and when it is calm that this
swarming life is most vividly forced on the attention by gorgeous
phosphorescent displays. The lime-secreting organisms, like Cocco-
spheres and Rhabdospheres, Foraminifera, Pteropods, and other
Molluscs, are much more abundant, both in species and individuals,
in the warmest and saltost waters than elsewhere. I have estimated,
from tow-net experiments, that at least 16 tons of carbonate of lime,
in the form of these shells, exist in a mass of the ocean, in coral
rcef regions, one mile square by 100 fathoms in depth. If we take
this cstimate, which I consider much below the reality, and suppose
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British Association for the Advancement of Science — Report of Meeting at
Manchester, 1887. 8vo. 1888.
British Archttectn Royal Institute of —Proceedings, 1887-8, Nos. 10, 11. 4to.
Chazaram, Dr. (tha Author)—Les Courants de ln Polarité dans I’Aimant et dans
Humain. 8vo. 1887.
g:ndy—Jonma.l for March 1888,
c:.mm'u. Messrs. J. and A. (the Publulum) Journal of Laryngology and
: Rhmology, Vol. II. Nos. 1,2, 8. 8vo. 1888.
Civil Engineers’ Institution—Minutes of Proceedings, Vol. XCL. 8vo. 1887-8.
Dawson, George M. Eeq. F.G.S. (the Autlwr)—Kwuklool People of Vancouver
Island( rans. Royal Soc. of ). 4to.
Dax : do Borda——Bnlletml, 8 Serie, Douname Anné’e, Trimestre 3°. 8vo.
1888.
Editors—American Journal of Scienoce for March, 1888. 8vo.
Analyst for March, 1888. 8vo.
Athengum for Maroh 1888. 4to.
Chemical News for Mareh, 1888. 4to.
Chemist and Druggist for March, 1888. 8vo.
Engineer for March, 1888, fol.
Engineering for March, 1888. fol.
Horological Journal for March, 1888. 8vo.
Industries for March, 1888. fol.
Iron for March, 1888, 4to.
Murray’s Magazine for March, 1888, 8vo.
Nature for March, 1888. 4to.
Revue Smentlﬂque for March, 1888, 4to.
Scientific News for March, 1888. 4o,
Tcleimphlc Journal for Mmh 1888. 8vo,
Zoophilist for March, 1888. 4t0
Foster, J. Esq. (the Edilor)—Alumni Oxonienses : The Members of the University
of Oxford, 1715-1886. Vol.1. 8vo. 1888.
Florence, Btbltowca Nazionale Centrale—Bolletino, Num. 52, 53. 8vo. 1888,
Franklin Institute—Journal, No. 747. 8vo. 1888,
Geogmphieal Society, Royal—Proceedings, New Series, Vol. X. No. 8. 8vo.

Supplementary Papers, Vol. IL Part 2, 1888,
Geologwal Institute, Imperial, Vtmnae—Abhandlungen, Band XL No. 2. fol.

Jahrbnch Band XXXVII. Heft 2. 8vo. 1888.
Verhandlungen, 1887. Nos. 9-16. 8vo.
Georgofili, Reale Accademia—ALtti, Quarta Serie, Vol. X. Disp. 3,4. 8vo. 1887.
Johns Hopkt'ngl University—American Journal of Philology, Vol. VIIL No. 4.
8vo. 188
Studies in Historical and Political Science, Fifth Series, No. 12. 8vo. 1887.
University Circular, No. 63. 4to. 1888,
Linnean J—Journal No. 162. 8vo. 1888.
Manchester Geological Society —Transactions, Vol. XIX. Parts 14, 15. 8vo. 1888,
Manchester 8Igterary and Scientific Society—Memoirs, Vol. X. Third Series.
8vo. 1887
Proceedings, Vol. XXV. XXVL. 8vo. 1885-7.
%ﬂdmﬁ%ﬁo—‘w&m fonthor Boporiee Vor TV Moo, 36052, Ao ndi
ete i eather rts, Vo 08, 46-52. A, ix
1-4. Vol. V. Nos. 1-7, y41:0 1887-8. po pper
Hourly Readings, 1885, Part 2. 4to. 1888.
Monthly Weather Re}{)orts, Jan. Feb. 1887. 4to.
Mmutry of Public Works, Rome—Giornale del Genio Civile, Serie Quinta, Vol
L'No.1. 8vo. And Disegni. fol. 1888.
North of England Institule of Mining and Mechanical Engineers—Transactions.
Yol. XXX VIL Part 2. 8vo. 1888.
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Neptune, a8 you know, was discovered by the effect of its pulling
force on another planet, the latter being deflected from its normal
course. When this pulling force is not counterbalanced by other
forces, or when the objects pulled have not sufficient resisting power,
they fall into each other. Thus, this earth is daily causing a bom-
bardment of itself by drawing smaller bodies—meteorites—to it,
20,000,000 of which, visible to the naked eye, fall on an average into
our atmosphere in each twenty-four hours, and of those visible through
the telescope, 400,000,000 are computed to fall within the same period.
Mr. Lockyer has recently given reasons for supposing the luminosity
of nebulse, or of many of them, is due to collisions or friction among
the metoorites which go to form them; but his paper on the subject
is not yet published. You must get from Mr. Lockyer the details of
his views. I hope he may, at one of these evening meetings, give
you & résumé of them from the place I now occupy.

What is commonly called centrifugal force does not come from
nothing; it depends upon the law that a body falling by the influence
of attraction, not upon, but near to, the attracting body, whirls round
the latter, describing one of the curves known as conic sections.
Hence a metoorite may become a planet or satellite (one was supposed
to havo become 8o to this earth, but I believe the observations have
not been verified); or it may go off in a parabola as comets do; or
again, this contrifugal forco may be generated by the gradual accre-
tion of ncbulous matter into solid masses falling near to, or bein,
thrown off from the contral nucleus, the two forces (centri lns
centripetal) being antagonistic to each other, and the relative move-
ments being continuous, but probably not perpetual. Our solar system
is also kept in its place by the antagonism of the surrounding bodies
of the Kosmos pulling at us. Suppose half of the stars we see, i. e. all
on ono side of & meridian line, were removed, what would become of
our solar system ? It would drift away to the side where attraction
still existed, and there would be a wreck of matter and a crash of
worlds. It is very little known that Shakcspeare was acquainted
with this pulling force. Ho says, by the mouth of Cressida—

“ But the strong base and building of my love
Is as the very centre of the earth,
Drawing all things to it "—

a very accurato description of the law of gravitation, so far as this
carth is concerned, and written nearly a century before Newton’s time.

But in all probability the collisions of meteorites with the earth
and other suns and planets are not the only collisions in space. I
know of no better theory to account for the phenomena of temporary
stars, such as that which appeared in 1866, than that they resnlt from
the collision of non-luminous stars, or stars previously invisible to us.
That star burst suddenly into light, and then the luminosity gradually
faded, tho star became more and more dim, and ultimately disappeared.
The spectrum of it showed that the light was compound, and had pro-
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its food ; this, and perhaps the avoiding its cnemies, gives its exercise
and care, brings all its organs into use, and thus it acquires its most
perfect form of life. I have witncssed this effect myself, and that is
the reason why I choose the rabbit as an example. An estate in
Somersetshire, which I once took temporarily, was on the slope of the
Mendip Hills. The rabbits on one part of it, viz. that on the hill-
side, were in perfect condition, not too fat nor too thin, sleek, active,
and vigorous, and yiclding to their antagonists, myself and family,
excellent food. Those in the valley, where the pasturage was rich
and luxuriant, were all diseased, most of them unfit for human food,
and many lying dead on the fields. They had not to struggle for life,
their short lifo was miserable and their death early, they wanted the
sweet uses of adversity —that is, of antagonism.

The same story may be told of other animals. Carnivors, beasts
or birds of prey, live on weaker animals; weaker animals herd
together to resist, or, by better chance of warning, to escape, beasta
of prey; while they, tho Herbivora, in their turn are destroying
vegctable organisms.

I now come to the most delicate part of my subject, viz. man (T in-
clude women of course!). Isman exempt from this continual struggle?

It is needless to say that war is antagonism. Is not pesce soalso,
though in a different form ? It is a common-place remark to say that
the idlo man is worn out by enmnui, i.e. by internal antagonism.
Kingsley's * Do-as-you-like ” raco — who were fed by a substance
dropping from trees, who did no work, and who gradually degenerated
until they became inferior to apes, and ultimately died out from having
nothing to do, nothing to struggle with—is a caricature illustrative
of the matter. That the worry of compcetition is nearly equivalent
to the hardships and perils of military lifo, seems proved to me by
the readiness with which military lifo is voluntarily undertaken, ill
as it is paid. If it were well paid, half our men would be in the
military or naval sorvico, and I am not sure that we should not have
regiments of Amazons! The increased risk of life or limbs and the
arduous naturc of tho work do not prevent men belonging to all
classes from entering these services, little remuncrativo as they are.
Others take the risks of travelling in the deserts of Africa or wintering
in tho polar regions, of being eaten by lions or frozen to death, of
falling from a Swiss mountain or foundering in a yacht, in preference
to a life of tranquillity ; and sportsmen prefer the danger of endeavour-
ing to kill an animal that can and may kill them, to shooting tame
pheasants at a battue or partridges in a turnip-field.

Then, in what is cuphemistically called a life of peace, buyer and
scller, master and servant, landlord and tenant, debtor and creditor,
arc all in a state of simmering antagonism ; and the inventions and
so-called improvements of applied science and art do not lessen it.
Excrciso is antagonism ; at cach step force is nsed to lift up our
bodies and push back tho carth; as the eminent Joscph Montgolfer
said, that when ho saw a company dancing, he mentally invertod his
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health and wealth to his descendents, the improvident man poverty
or gout. One main element of what we call civilisation is the capa-
bility of looking further back into the past, and further forward into
the future; but, though measured on a different scale, the average
antagonism and approximate equivalence appear to me to be the
same.

Can wo supposo a state of things either in the inorganic or the
organic world which, consistently with our experience or any deduo-
tion drawn from it, would be without antagonism? In the inorganio
world it would be the abscnce of all movement, or, what practically
amounts to the same thing, movement of everything in the same
direction, and the same relativo velocity ; for, as movement is only
known to us by relation, movement where nothing is stationary or
moving in a different direction or with a different velocity would be
unrecognizable.

8o in the organic but non-sentient world, if there were no struggle,
no absorption of food, no growth, nothing to overcome, there would
be nothing to call life. If, again, in the sentient world there were no
appetites, no hopes—for both these involve discontent—no fear, no
good or bad, what would lifo be? If fully carricd out, is not life
without antagonism no lifo at all, a barren metaphysical conception
of existence, or rather alleged conception, for we cannot present to
the mind the form of such conception.

In the most ordinary actions, such as arc necessary to sustain
existence, wo find, as I havo alrcady pointed out, a struggle more or
less intonse, but we also find a reciprocal interdependence of effort
and result. The graminivorous animal is during his waking hours
always at work, always making a small but continuous effort, select-
ing his pastures, cropping vegetables, avoiding encmiecs, &c. The
Carnivora suffer more in their normal existence; their hunger is
greater, and their physical exertion when they are driven by hunger
to make efforts to obtain food is more violent than with the Herbivors,
if they capture their prey by speed or battle, or their mental efforts
aro greater if they capture it by craft. But then their gratification
is also more intense, and thus there is a sort of rough equation
between their pain and their pleasure, the more sustained the labour
the more permanent is the gratification.

As, with food or exercise, deficiency is as injurious in one, as is
oxcess in another direction, so as affecting the mind of communities,
as I have stated it to be with individuals, the effect of a life of ease
and too much repose is as much to be avoided as a life of unremitting
toil. The Pitcairn islanders, who managed in some way to adapt
their wants to their supply and to avoid undue increase of population,
ape said never to have reached old age. In consequence of the un-
oventful, uncxcited lives they led, they died of inaction, not from
deficiency of food or shelter, but of excitemont. They should have
migrated to England! They died as hares do when their ears are
stuffed with cotton, i. ¢. from want of anxicty. We have hope in our
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ANNUAL MEETING,
Tuesday, May 1, 1888.

Siz FrepERIOK BRAMWELL, D.C.L. F.R.8. Honorary Secretary and
Vice-President, in the Chair.

The Annual Report of the Committee of Visitors for the year
1887, testifying to the continued prosperity and efficient management
of the Institution, was read and adopted. The Real and Funded
Property now amounts to above 81,000l. entirely derived from the
Contributions and Donations of the Members.

Forty-one ncw Members were elected in 1887.

Sixty-tbree Lectures and Nineteen Evening Discourses were
delivered in 1887.

The Books and Pamphlets presented in 1887 amounted to about
283 volumes, making, with 463 volumes (including Periodicals bound)
purchased by the Managers, a total of 746 volumes added to the
Library in the year.

Thanks were voted to the President, Treasurer, and the Honorary
Sccretary, to the Committees of Managers and Visitors, and to the
Professors, for their valuable services to the Institution during the

past year.

The following Gentlemen were unanimously elected as Officers
for the ensuing year:

PresipENT—The Duke of Northumberland, K.G. D.C.L. LL.D.

Treasurer—Henry Pollock, Esqg.

SecerTARY—Sir Frederick Bramwell, D.C.L. F.R.8. M. Inst. CE.

MANAGERS, Visrrogs,
George Berkley, Esq. M. Inst. C.E. Captain W. de W. Abney, R.E. FRS.
Sir James Crichton Browne, M.D. LL.D. F.R.S. William Anderson, Esq. M. Inst. C.E.
Vicat Cole, Esq. R.A. Benjamin Baker, Esq. M. Inst. C.E.
Frank Crisp, Esq. LL.B. B.A. F.L.S. John Birkett, Esq. F.R.C.S,
William Crookes, Esq. F.R.S. Michael Carteighe, Esq. F.C.S.
Warren de la Rue, Esq. M.A. D.C.L. F.R.S. James Farmer, Esq. J.P.
Sir Henry Doulton. John Piggin Fearfield, Esq.
John Hall Gladstone, Esq. ’h.D. F.R.S. Ernest H. Goold, Esq. F.Z.S,
(olenel James A. Grant, C.B. C.S.1. F.R.S. Charles Hawksley, Esq. M. Inst, C.E.
The Rt. Hon. Sir William R. Grove, D.C.L. F.R.S. | Darid Edward Hughes, Esq. F.R.S.
Rev. John Macnaught, M.A. Thomas John Maclagan, M.D,
Sir Frederick Pollock, Bart. M.A. Lachlan Mackintosh Rate, Esq. M.A.

William Henry Preece, Esq. F.R.S. M.Inst. CE. | John Bell Sedgwick, Esq. J.P. F:R.G.S.

John Rae, M.D. LL.D. F.R.S.
Sir Henry Thompson, F.R.C.S.

Basil Woodd Smith, Esq. F.R.A.S.
James Wimshurst, Esq.
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by a vastly superior Spanish force, and were overwhelmed. Hawkyns
and Drake, in two of the smallest vessels, alone escaped.

Ordinary men, under the circumstances, would have digested their
loss as they best might ; but these were far indeed from being ordinary
men, and they determined by fair means or foul to exact compensation
for the injury which they conceived had been done them. Hawkyns
entered into o simulated negotiation to hand over a considerable part
of the navy of England to King Philip, on condition of having the
men who bad been taken prisoners set free, and of receiving money
compensation for his loss. This peculiar intrigue forms an amusing
episode in the history of the Ridolfi plot in 1571. Drake, on the
other hand, finding compensation not forthcoming, resolved to seek it
for himself; and after some preliminary cruises, made that wonderful
and adventurous voyage, in which, with a mero handful of men, he
took Nombre de Dios, sacked Venta Cruz, captured a convoy of mules
laden with silver, and returned home with more treasure than any
ono ship had previously brought to England. His achievement was
to be speedily surpassed, and by himself. Four years afterwards he
started on a voyage for the South Bea, and, capturing Spanish ships
by the score and Spanish towns by the dozen, put a girdle round the
globe and roturned to England, again bringing back an enormous
quantity of treasure, to the amount, it was said, of a million and &
half sterling. The outery of the friends of Spain was very loud.
Drake, they said, was a pirate; and unless ho was punished, war with
Spain was inevitable. Elizabeth had apparently made up her mind
that, in any case, war was extremely probable; and to give back
money on which che had once got her clutches was to her a constitu-
tional impossibility. She kept the money, and she knighted Drake.
Now we, as Englishmen, can admire the achievements of this man, and
can sympathise with the wrongs which impelled him to them ; but we
must at tho same time admit that, were we Spaniards, we might take
o very different view of Drake’s career. It is, at any rate, quite
certain that the king of Spain, and not only the king, but every one of
his subjects, considered Drake as a pirato who ought to have been
hanged, and maintained that the approval and support which he
reccived from the English crown was a distinct and valid reason for
an appeal to arms.

The other and almost equally valid reason, was the countenance
and assistance which had been given by the English, indirectly and
dircctly, to the king’s rebellious subjects in the Low Countries.
Thero were, of course, many other grounds of ill-will, beginning, it

.may be, with Elizabeth’s rofusal to marry Philip. The quarrel had
been growing all along: Elizabeth had scized the Duke of Alva's
treasure ; had allowed Dutch privateers to shelter in English harbours;
bad supported Dutch rebels. Philip, on the other hand, had stirred
up and fomented rebellion in Ireland, and had been a party to many
plots in England — plots agninst the Quecn’s sovereignty, plots
against the Qucen’s life. Thoe breach was by no mcans a onc-
sided one 5 though we are naturally accustomed to lay most stress
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Bueno, Duke of Medina-Sidonia, to the vacant command. Medina-
Sidonia, now in his thirty-eighth year, was a man with no qualifica-
tion for the post except his distinguished birth and a gentleness of
temper which, it was perhaps thought, would fit better with the ides
of making him subordinste to the Duke of Parma. It had indeed
appeared that Santa Cruz was not in the least disposed to accept this
inferior part ; and it may very well be that the king was almost relieved
by the solution of the difficulty which his death had offered. His
successor was utterly ignorant of naval affairs, had but little expe-
rience of military, and none whatever of high command. Personally
brave, as became his long line of ancestry, he was, as a commander,
by his total want of experience and knowledge, timid, undecided, and
vacillating. His answer to the king on being ordered to take on
himself the command is, in itself, a curiosity. The business, he
wrote, was 80 great, 8o important, that he could not conscientiously
undertake it, being, as he was, altogether without experience or
knowledge of either the sca or of war.* His objections were, how-
over, overruled ; and in an evil hour for his reputation, he consented.
The equipment of the fleet was pushed on, and by the middle of
May it was rcady to sail from the Tagus. It did actually sail on
20-30 May.

I may here say that the name *Invincible,” so commonly given
to this fleet, was certainly not official. I know that, in common belief,
it was given to it by the king himself. In Philip’s numerous letters
thero is no trace of any such thing. By him, by his secretary, by
Medina-Sidonia and other officers, the fleet is spoken of as the Grand
Flect—a namo constantly used in England during the eighteenth
century for what we would now call the Channel Fleet. In a semi-
official list printed at Lisbon—a copy of which got into Burghley's
hands, and is now in the British Museum—it is called “ La felicissima
Armada,” the fortunate fleet ; but the term * Invincible ” is unknown.
It would seem probable that the name sprung out of the idle talk of
somo of the young adventurers—braggarts as became their age—or
out of the silly gossip of the Lisbon taverns.

None the less, however, the power and might of Spain were at
this time so great, that when it was known they were being put forth
to crush England, the thing was regarded as done. Anglia fuit was
something like the expression of this general idea. Of the European
opinion of the power of Spain at this epoch there is an admirable
summary in tho opening sentences of Lord Macaulay’s ¢ Essay on the
War of the Succession in Spain.’ The Spaniard, he says, was, in
the apprchension of our ancestors,  a kind of demon, horribly male-
volent, but withal most sagacious and powerful.” Their
is just such “as Arminius would have used about the Romans.” It
is tho language of & man burning with hatred, but cowed by those
whom ho hates, and painfully sensible of their superiority, not only
in power, but in intclligence.”

* Duro, i. p. 415.
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Friday, May 11, 1888.
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Professor W. C. RoBerTs-AusTEN, F.R.S. M.R.I.

Some curious properties of Metals and Alloys.
(Abstract deferred).
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WEEKLY EVENING MEETING,
Friday, May 18, 1888.
JorN Rag, M.D. LL.D. F.R.8. Vice-President, in the Chair.

M. ArraoNsE RExarp, LL.D. Hon. M.R.S.E. Cor. G.S.
Curator of the Royal Museum, Brussels.

La Reproduction Artificielle des Roches Volcaniques.

“Neque enim aliud est natura quam ars quesdam magna.”
LriBy1z, Prologaa, ix.
Prise & ses débuts, 1a connaissance de 1'écorce terrestre est tout
utilitaire, si je puis m’exprimer ainsi: dans sa premiére phase, elle
nous apparait comme imposée & I’'homme par la nécessité d’explorer
les couches du globe, pour en extraire les minerais, les matériaux de
construction et les matidres combustibles,

Pour quiconque jette un coup d’ceeil sur I'histoire des sciences, il
devient évident, qu'elles doivent toutes leur origine & un but utile et
pratique ; que toutes ont passé par cette phase initiale pour suivre un
développement régulier, dont je vais esquisser la marche pour ls
géologie.

L’homme commence donc I’exploration des profondeurs terrestres
pour y puiser les matidres qui doivent servir & ses besoins. D’abord
il lo fait sans régle ; mais & mesure que I'art du mineur se développe,
la rechercho des richesses minérales est poursuivie avec méthode : on
observe los conditions dans lesquelles les minéraux et les roches
utiles se rencontrent au sein du globe. D’empiriques et de locales
qu’elles étaient & Dorigine, ces observations ne tardent pas & se
généraliser; clles permottent alors d’entrevoir quelques-uns des
traits saillants de l'architecture de notre plandte. En fouillant les
entrailles de la terre, on en vint & se convaincre que le globe n’a pas
6té fait d'un seul coup, qu'il doit sa formation & des époques suc-
cessives,

On comprit cnsuito que, pour interpréter I'histoire de la terre et
lo role des causes en jeu dans son édification, il fallait se livrer & des
études sur le vif : apprendre & connaitre I’état actuel de notre planéte.
En comparant les diverses couches du globe avec les terrains qui
g’édifient sous nos yeux, on parvint & retracer les conditions qui ont
présidé a la formation des assises des périodes anciennes. C'est
ainsi que par l'analyse des faits et par I'induction qui généralise les
observations, la connaissance de I'écorce terrestre entre dans une
phase nouvelle et vraiment scientifique. On s'était proposé d’abord
do découvrir des régles pratiques pour le mineur et 1’on est amené
graduellement & déchiffrer I'histoire de la terre.
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des esplcees des deux grandes périodes, 1a date de la cristallisation.
Je nc w'nrréterai pas & vous les citer, mais nous verrons bientét se
dégager par les expériences synthétiques, la loi qui préside a la forma-
tion succussive des cristaux et & leur dge relatif.

J’ai retracé les grandes lignes du tablean qui nous offre 1'histoire
d’une lave; je n'ai pu esquisser que certains détails de cette représen-
tation dcs phénoménes lithologiques que les investigations modernes
out rendus avee une si vivantoe réalité ; mais ce que nous en avons vu,
suflit & montrer d'une maniére frappante, & mon avis, ce que peut
I'analyse sccondéo par le raisonnement. Je crois ne pas me tromper
¢n avangant, qu'a ce point de vue, I'étudo d'une lave, telle que nous
nous sommes cfforeés d’en cxposer les résultats, présente un des plus
beaux cxemples de Papplication des méthodes inductives aux sciences
naturclles: on ne sait co que l'on doit le plus y admirer, ou des
procédés mis en ceuvre pour l'analyse, ou de la finesse de I'observa-
tion, ou du lien logiquo avec lequel on a su rattacher tous ces
phénomcenes.

Pouvoir retracer avec une stricte fidélité dans une masse rocheuse,
ol I'wil nu ne découvre qu'un amas indistinct et tout d’une venue,
Ia marche do la cristallisation, pénétrer dans cot admirable tissu des
produits voleaniques ou, dans un centimétre cube, viennent s'agencer
des millions de polyeédres, déterminer avee une précision mathématique
Ia naturo de chacun do ces corps infiniment petits, les prendre a leur
naissunce, les suivre jusqu'a leur entior développement, retrouver la
trace de toutes les modifications qu'ils ont pu subir sous 'influence
des agents physiques et chimiques, voila ce que ce puissant mode
d’investigation, I'analyse microscopique, a permis de réaliser.

Toutefois pour le chercheur consciencieux et modeste, que de
choses encore inconnues dans ce champ en apparence si restreint et
déj si bien fouillé de I'histoire des produits volcaniques! Que de
problomes dont la solution ne peut étre donnée méme par 1'observa-
tion la micux conduite! Lorsque l'observation ne suffit plus a
atteindro co but, lorsqu'on a épuisé toutes les ressources de ce mode
d'investigation, il reste encore celles des expériences synthétiques.
(’cst un pas de plus dans la voie qui méne & l'intelligonce complite
des faits et qui pout conduire & des solutions définitives. Mais, les
opérations synthétiques pour arriver a ce but, doivent &tre dirigées
avee intelligence et dessein vers la fin qu'on veut atteindre.

Comme I'a dit Sénarmont, I'une des conditions essentielles d’une
synthése géologique, c’est quo chacune des opérations artificielles, soit
compatible avce toutes les circonstances ol l'opération naturelle a
laiss¢ des traces caractéristiques. Les laitiers et les scories de
Pindustrie, dont nous avons montré, les relations avec certains pro-
duits de la nature, sont en réalité des synthéses, mais des synthéses de
hazard, qui, malgré lo haut intérét scientifique qu’elles présentent, ne
peuvent étre mises sur le méme pied que les synthéses intentionnelles,
dont jo vais parler, ot I'expérimentatour, tenant en vue le probléme
a résoudre, s'cfforce de réaliser, dans le laboratoire, des conditions
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naturel de minéraux et qu'on fasse passer le verre, produit de cotte
fusion, par une sério de températures décroissantes, mais tonjours
supcricures A celle de 1a fusion de cette masse vitreuse, les minéraux
qui peuvent cristalliser de cc magma doivent naitre les uns aprés les
autres et les moins fusibles seront les premiers & s'isoler. Ces
cristaux seront englobés, moulés par ceux dont la fusibilité est plus
grande, et qui vont apparaitro, & leur tour, & mesure qu'on fera
dlcroitre la température. Sans insister sur la description technique
des appareils, bornons-nous i dire, qu'a l'aide des fourneaux ct des
trompes, dont se servent pour leurs synthéses MM. Fouqué et Lévy,
on obtient tous les degrés intermédiaires entre le rouge sombre et le
blanc ¢blouissant et qu'on peut maintenir constante une température
donnée pendant un temps illimité.

Ou introduit daus le fourneau un creuset en platine, d'une capacité
d’environ 20 centimétres cubes, ronfermant lo mélange de matiéres
mincérales que la fusion ct les recuits vont transformer en roche.  Voici
les phascs des opérations: d'abord, i I'aide do dispositifs spéciaux, on
porte pendant quelque temps la température au blane éblouissant, le
mélange se transforme cn verre. En réglant I'admission du gaz et de
I'air, en découvrant le fourneau on fait décroitre la températore de Ia
masse fondue jusquau rouge orangé, point de fusion de l'acier.
On souléve ensuite le crousct hors du fourneau, oir la température
décroit an rouge cerise, point do fusion du cuivre. Enfin si I'on
fait sortir complétement lo crouset du four, on peut encore le
maintenir & une température o le cuivre fondrait mais difficilement.

Nous avons indiqué los grandes lignes de la marche de I'opération.
Ce sont ccs recuits successifs & des températures décroissantes, qui
forcent les cristanx & so former en série 4 commencer par les moins
fusibles et qui permettent de donner aux matiéres fondues, sonmises a
ces manipulations, la texture et la composition minéralogique des
produits voleaniques.

Nous allons montrer par quelques exemples, le mode opératoire
des synthises lithologiques. Buivons d’abord les manipulations pour
Ia reproduction d'une des roches qni jouent le réle principal dans les
éruptions du Vésuve: la leucotéphrite. Cette roche est composie de
leucite, de lubrador ot d’augite.

On forme un mélange de silice, d’alumine, de chaux, d’oxyde de fer,
de potasse ct do soude qui répond & 1 partic d'augite, 4 de labrador, 8
deleucite. On introduit cc mélango dans le creuset et on le transforme,
au blanc éblouissant, en un verro homogéne. Dis que la fusion des
¢léments chimiques est opérée, on abaisse la température, et durant
48 heures, on mainticnt la maticre vitrouse a la température de I’acier
fondu. Les cristaux de leucite s’isolent durant cette premiére phase
do lopération. Elle répond évidemment au premier temps de la
consolidation des roches éruptives.

On maintient do nouveau pendant 48 heures la matiére & 1a tem-
pératuro de fusion du cuivre, toute ln masso, le résidu d’ou s'étaient
séparés, dans le premier temps, les cristanx de leucite, sc transforme
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outline of the fuce itself. The measurable distances between the
profiles of different persons are small, but the available measures are
much more numerous than might have been expected, and their varia-
tions arc more independent of one another than those of the limbe.
1 suspect that measures of the profile may be nearly as trustworthy
as thoso of the limbs for approximate identification, that is, for
excluding a very large proportion of persons from the possibility of
being mistaken for tho one whose measurements are given. The
measurcment of a profile enables us to use a mechanical selector for
finding those in a large standard collection to which they nearly
correspond. From the selection thus made, the eye could easily
make a further selection of those that suited best in other respects.
A mechanical selector also enables us to quickly build up a standard
collection step by step, by telling us whether or no each fresh set of
measures falls within tho limits of any of those already collected. If
it does, we know that it is already provided for; if not, a new card
must be added to the colloction. There will be no fear of duplica-
tions, as every freshly-added standard will differ from all its pre-
decessors by more than the specified range of permitted differences.
As regards the most convenicnt moasurements to be applied to a
profile for use with the selector, I am unable as yet to speak decidedly.
. If wo are dealing merely with a black silhounette, such as
Fic. 8. the shadow cast on a wall by a small and brilliant light, the
best line from which to measure seems to be B O in Fig. 8;
namely, that which touches both the concavity of the notch
between the brow and nose, and the convexity of the chin.
B It is not difficult to frame illustrated instructions to ex-
plain what should be done in the cases where no line can be
Ji| drawn that strictly fulfils these conditions. I have taken
. a considerable number of measurcs from the lino that touches
NMJO tho brow and chin, but am now inclined to prefer that
L which I have just described. A sharp unit of measurement
is given by the distance between this line and another
¢t drawn parallel to it just touching the nose, as at N in the
figure. A small uncertainty in the direction of B C has but
a very trifling effect on this distance. By dividing the in-
terval between these parallel lines into four parts, and draw-
ing a line through the third of the divisions, parallel to B O, we obtain
the two importaut points of reference, M aud R. M is a particularly
woll-defined point, from which O is determined by dropping a per-
pendicular from M upon BC. O scems the best of all points from
which to measure. It is oxcellently placed for defining the shape
and position of the notch between the nose and the upper lip, which
is perhaps the most distinctive feature in the profilee OL can
bo determined with some precision; OB and O C are but coarso
mecasurements.
In addition to these and other obvious measures, such as one or
moro to define the projection of the lips, it would be well to measure
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inked fingors are pressed on smooth and slightly damped paper. Ifa
plate of glass be smoked over a paraffin lamp, a beautiful negative
impresgion may be made on it by the finger, suitable for a lantern
transparency. The blackened finger may afterwards be made to
leave a positive impression on a piece of paper, that requires to
be varnished if it is to be rendered permanent. All this is rather dirty
work, but people do not seem to object to it; rivalry and the hope of
making continually better impressions carry them on. It is trouble-
some to make plaster casts ; modelling-clay has been proposed ; hard
wazx, such as dentists use, acts fairly well ; sealing-wax is excellent if
the heat can be tolerated ; I have some good impressions in it. For
the mere study of the marks, no plan is better than that of rubbing a
little thick paste of chalk (* prepared chalk ”) and water or sized water
upon the finger. The chalk lies in the furrows, and defines them.
They might then be excellently photographed on an enlarged scale.
My own photographic apparatus is not at hand, or I should have
experimented in this. When notes of the furrow-heads and of the
initial shape of the spiral have been made, the measurements would
admit of comparison with those in catalogued sets by means of a
numerical arrangement, or even by the mechanical selector described
in the last article. If a cleanly and simple way could be discovered
of taking durable impressions of the finger tips, there would be little
doubt of their being serviceable in more than one way.

In concluding my remarks, I should say that one of the induce-
ments to making these inquiries into personal identification has been
to discover independent features suitable for hereditary investigation.
It has long been my hope, though utterly without direct experimental
corroboration thus far, that if a considerable number of variable and
independent features could be catalogued, it might be possible to trace
kinship with considerable certainty. It does not at all follow because
a man inherits his main features from some one ancestor, that he may
not also inherit a large number of minor and commonly overlooked
features from many ancestors. Therefore it is not improbable, and
worth taking pains to inquire whether each person may not carry
visibly about his body undeniable evidence of his parentage and near

kinships.
[F. G]
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were quite perceptible in which the greatest extent of motion was no
more than y}5 of an inch. In one case, on the other hand, Professor
Sckiya had obtained a record in which the motion was as much as an
inch and three-quarters. Even that was in an earthquake which did
comparatively little damage, and there was therefore reason to expect
that in a scverely destructive shock (such as had not occurred since
the present system of seismometry was developed) the motion might
be considerably greater.

Professor Ewing concluded his lecture by pointing out that the
seismographs he had described might find practical application in
measuring the stiffness of engineering structures. He exhibited, by
the lantern, seismographic records he had recently taken on the new
Tuy Bridge, to examine the shaking of the bridge during the passage
of trains. The instrument had been placed on the southernmost of
the greater girders, where there was reason to expect the vibration
would be a maximum. The extent of motion was remarkably small.
It was less than an eighth of an inch, even while the train was passing
the seismograph—a fact which spoke well for stiffness of the structure.
Nevertheless, by watching the index of the seismograph he had been
able to tell whenever a train came on at the Dundee end of the
bridge, a distance of 1} mile from the place where the instrument
was standing. One could then detect a vibratory motion, the extent
of which was probably not more than x}; of an inch. This began in
the longitudinal dircction, and for some time longitudinal vibration
ounly could be seen. As the train came nearer lateral vibration also
began, and the amplitude of course increased. It reached a maximum
when the train was closo to the seismograph, and continued visible
until tho train had passed off the bridge at the other end.®

[J.A.E)

* Particulars of these cxperiments bave been communicated to the Ruyal
Society, and will be found in the ¢ Proceedings’ for June 21, 1888.

GENERAL MONTHLY MEETING,
Monday, June 4, 1888,

His Grace The Duge or NorTrrUMBERLAND, K.G. D.C.L. LL.D.
President, in the Chair,

F. W. Bayley, Esq. F.C.8,
Jacob Feis, Esq.

Charles Albert Flint, Esq.
Arthur Holland, Esq.

Mrs, John Mackinlay.
Thomas Woolner, Esq. R.A.

were clocted Members of the Royal Institution.
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Leighton, John, Esq. F.8.A. M.R.I. (the Author)—A System of Ballot. 12mo.
1888,

Medical and Chirurgical Society, R Proceedings, No. 18. 8vo. 1888.
Meteorological Office—Weekly &fen er Reports, Vol. V. Nos. 8-18. 4to. 1888.
Monthly Weather Reports, March, April, 1887. 4to.

Ménistry of Public Works, Rome—Giornale del Genio Civile, Scrie Quinta,
Vol. II. No. 2. 8vo. And Disegni. fol. 1888.

Musical Association—Proceedings, 10th to 13th Sessions, 1883-7. 8vo.

National Life-Boat Institution, Royal—Annual Report, 1888. 8vo.

North of England Institute of Mining and Mechanical Engincers—Traunsactions,
Vol. XXXVII. Parts 3, 4. 8vo. 1888.

Odontological Society of Great Britain—Transactions, Vol. XX. Nos. 6, 7. New
Series. 8vo. 1888.

Pharmaceutical Society of Great Britain—Journal, May, 1888. 8vo.

Photographiec Society—Journul, Vol. XII. No. 7. 8vo. 1888.

Physical Society of London—Proceedings, Vol. IX. Part 2. 8vo. 1888.

Richardson, B. W. M.D. F.R.8. (the Author)—The Asclepiad, VoL V. No. 18.
8vo. 1888.

Royal Society of London—Proceedings, Nos. 264+-266. - 8vo. 1888.

Smithsonian Institution—Smithsonian Miscellaneous Collections, Vol. XXXI.
8vo. 1888,

Society of Arts—Jonrnal, May, 1888. 8vo.

Surgeon-General’s Office, U.S. Army—Index-Catalogue of the Library. Vols. 7
and 8. 4to. 1886-7.

Sydney Morning Herald—History of Australian Settlement and Progress, with
Reports of Centennial Celebrations in 1888. 4to.

Telegraph Engineers, Society of—Journal, No. 72. 8vo. 1888.

United Service Institution, ﬁ: al—Journal, No. 143. 8vo. 1888.

Upu;l University— Bulletin Mensuel de I'Observatoire Météorologique, Vol. XIX,

to. 1887-8.
Verclir{u rzur Beforderung des Gewerbfleises in Preussen—Verhandlungen, 1888:
oft 4. 4to.

Victoria Institute—Transactions, No. 84. 8vo. 1888.

Wimshurst, James, Esq. M.R.I. (the Author)—Electric Influence Machines. 4to.
1888.

WEEKLY EVENING MEETING,
Friday, Juno 8, 1888.

Sie Feeperick Bramwery, D.C.L. F.R.8. Honorary Secretary and
Vice-President, in the Chair.

Proressor DEwar, M.A. F.RS. M.R.I.

Phosphorescence and Ozone.
(Abstract deferrcd.)
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GENERAL MONTHLY MEETING,
Monday, July 2, 1888.

Jonn Rag, M.D. LL.D. F.R.8. Vice-President, in the Chair.

A. Gordon Salamon, Esq. F.C.8. F.I.C.
Thomas Grabam Young, Esq. F.R8.E.

were elected Members of the Royal Institution.

The Special Thanks of the Members were returned for the
following Donations to the Fund for the Promotion of Experimental
Research :—

Ludwig Mond, Esq. .. .. .. .. £100
John Bell Sedgwick, Esq. .. .. .. 25
- Mrs. Bell Sedgwick .. .. .. .. 25

The Special Thanks of the Members were returned to Sir William
Thomson for his valuable present of a set of three electric
current measuring instruments (1) Magnetostatic milli-ampere meter ;
(2) Standard deci-ampere balance; (3) Magnetostatic deka-ampere
meter.

The Presents received since the last Meeting were laid on the
table, and the thanks of the Members returned for the same, vis.:—

FROM

Accademia dei Linoei, Reale, Roma—Attie, Serie Quarta: Rendiconti. 1° Semestre,
Vol. IV. Fase. 5, 6. l?ev‘:i a 1888. f Sei P M
Amenican Association for t vancement of Science—Proceedings, 36th Meeting,
New York, 1887. f 8vo. 1888. €
Antiquaries, Society of—Archologia, Vol. LI. Part 1. 4tn. 1888.
Proceedings, Vol. XII. No. 1. 8vo. 1888.
Asiatic Society, Royal (China Branch)— Journal, Vol. XXII. Nos. 8, 4. 8vo. 1847.
Astronomical Society, Koyal—Monthly Notices, Vol. XLVIIL No. 7. 8vo. 1888.
Bankers’ Irutztule—Journal Vol. IX. Part 6. 8vo. 1888,
British Architects, Royal Institute of—Proceedings, 1887-8, Nos. 15, 16, 17. 4to.
Bu]alo Lc’brary—The Buffalo Library and its Building, With Views. 4to. ;

Chermcal Soaety—Jonrnal for June, 1888. 8vo.

Crisp, Frank, ksq. LL.B. F.L.S. &c. M.R.I. (the Editor)—Journal of the Royal
Microscopical Society, 1888, Part 3. 8vo.

Cutter, Ephrazm, Esq.—The Clinical Morphologies. 8vo, 1888.

Duz : Société de Borda— Bulletin, Treizitme Annce, 2¢ 'I'rcmestre. 8vo. 1888,
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GENERAL MONTHLY MEETING,
Monday, November 5, 1888.

Sie Jaugs Crionron Browng, M.D. LL.D. F.R.S. Vice-President,
in the Chair.

Amand Routh, M.D.
was clected a Mcmber of the Royal Institution.

The Special Thanks of the Members were roturned for the
following Donation to the Fund for the Promotion of Expecrimental
Research : —

. Lachlan Mackintosh Rate, Esq. .. .. .. £50

The Special Thanks of the Members were returned to Messrs.
Crossley for their valuable present of one of their Gas Engiucs
(4 horse-power).

The Presents received since the last Meeting were laid on the
table, and the thanks of the Members returned for the same, viz. :—

FROM

The Lords of the Admiralty—Greenwich Obhservations for 1886. 4to. 1888.
Greenwich Spectroscopic and Photographic Results, 1886, 1887. 4to. 1886-7.
Annals of the Cape Observatory, Vol. IL. Part 2. 4to. 1838.

Cape Meridian Observations, 1882-1884. 8vo. 1887.
The (overnor-General of India—Geological Survey of India : Records, Vol. XXI.
Parts 2, 3. 8vo. 1888.
The Secretary of State for India—Great Trigonomotrical Survey of Indis,
Vol. X. 4to. 1887.
Cutalogue of the Library of the India Office. 2 vol. 8vo. 1888.
Meteorological Observations at Simla, 1841-5, Vol. II. 4to. 1877,
Accademia dei Lincei, Reale, Roma— Atti, Seric Quarta; Rendicouti. 1o Semestre,
Vol. IV, Fasc. 7-12. 8vo. 1888.
Memorie della Classe di Scienze Morali Storiche e Filologiche. Serie 34,
Vol. XII. 4to. 1884. Atti, 1887. 4= Serie, Vol. IIL. 4to. 1887.
Academy of Natural Sciences, Philadelphia—Proceedings, 1888, Purt 1. S8vo.
1888

American Philosophical Society—Proccedings, No. 127. 8vo. 1888.
Aristotelian Society—Proceedings, Vol. I. No. 1. 8vo. 1888.
Asiatic Society of Bengal—Journal, Vol. LVI. Part 2, No. 4; Vol. LVII. Part 2,
No.1. 8vo. 1888.
Proceedings, 1888, Nos. 2, 3. 8vo.
Asiatic Society, Royal (China Branch)—Journal, Vol. XXII No. 5. 8vo. 1888,
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Gengraphical Society, Royal—Proceedings, New Series, Vol. X. Nos. 7-11. 8vo.
1858,

Geologiral Institute, Imperial, Vienna—YVerhandlungen, 1888, Nos, 9-12. 8vo.
Jahrbuch. Band XXXVIII. Heft 1, 2. 8vo. 1888.

Geological Scciety.—Quarterly Journal, No. 175. 8vo. 1888.

Geolugical Society of Ireland, Royal—Journal, Vol. XVIL. Part 2. 8vo. 1887.

Georgonili, Reale Accademia— Atti, Quarta 8erie, Vol. XI. Disp 2, 3. 8vo. 1888.

Gray's Inn, The Honourable Society of—Catalogne of the Libimy. By W. R.
Douthwnite. 8vo. 1888.

Huarlem, Socié.é Hollandaise des Sciences—A.ichives Neerlandaises, Tome XXII.
Liv. 4, 5. &vo. 1888

Harris, George, Ezq. LL.D. F.8.A. and Benjamin Ward Richardeon, M.D. F.R.S.
—The Autobiography of George Harris. 8vo. 1888.

Johns Hopkins University—University Circulur, Nos. 66, 67. 4to. 18S8.

Amcrican Journal of Philology, No. 33. 8vo. 1888.
Awcrienn Ci.emical Journal, Vol. X. No. 3. 8vo. 1888.
Linuean Society—Journal, Noe. 119, 120, 131, 140, 163. 8vo. 1888.
T'ransactions, Zoology Vul. 1IL. Parts 5, 6; Botany Vol. II. Part 15, Vol. 1IL
Part 1. 4to. 1887-8.
Lidwon Academy of Sciences—Jornal, No. 45. 8vo. 1887.
A Electricidade. Por V. Machado. 8vo. 1887.

Liveing. G. D. Esq. M.A. F.R.S. and Professor Dewar, M.A. FRS. M R.I (the
Authora)—Spectrum of the Oxy-Hydrogen Flume. (Phil. Trans. Vol. 179.)
4to.  1888.

Mackintosh, . Esq. (the Translator)—The Gospel of St. Matthew in Rifian.
8vo. 1888,

Madras Government Central Museum—Cutalogue of Batruchia Salientia and
Apoda. By E. Thurston. 8vo. 1888.

Manchester Geological Society —Transactions, Vol. XIX. Part 20. 8vo. 1888,

Manchester Literary and Philosophical Society—Memoirs. Fourth Scries, Vol. L.
8vo. 1888,

Mann, Henry (the Author)—Features of Societly in Old aud in New England.
12mo. 18%5.

Mann. Mrs. R. J. (the Author)—Sketch of the Life and Work of Robert James
Munn, M.D. M R.I. 8vo. 1888.

Maryland Medical and Chirurgical Fucully—Transactions, 1888. 8vo.

Mechanical Enqgineers’ Institution—Proceedings, 1888, No. 2. 8vo.

Meidical and Chirurgical Society, Royal—Proceedings, No. 19. 8vo. 1S88.

Transactions, Vol. LXXI. 8vo. 1888.
Mensirugghe, M. G. van der (the Author)—Causerie sur la tension superficiclle.
8vo. 1888.
Sur ma théorie du Filage de ’Huile. 8vo. 1888.
Mcteorological Office—Atluntic Weather Charts, 1883, Part 4. 4to. 1888.
Weekly Weather Reports, Vol. V. Nos. 20-38. 4to. 1888.
Meteorological Society, Royal—Quarterly Journal, No. 67. 8vo. 1888,
Mecteorological Record, No. 28, 8vo. 1888.
Miller, W. J. C. Esq. (the Regixtrar)—The Medical Register. 8vo. 1888.
‘T'he Dentists’ Register. 8vo. 1888,

Ministry of Public Works, Rome—Giornale del Genio Civile, Scrie Quinta,
Vol. II. Nos. 5, 6. 8vo. And Disegni. fol. 1888.

Musiral Association—Proceedings, 4th Session, 1887-8. 8vo.

New Siuth Wales' Agent-General—The History of Australian Exploration, 1788-
1888, By K. Favenc. 8vo. 1888.

Numismatic Society—Chronicle and Journal, 1888, Part 2. 8vo 1888,

Odontological Society of Great Britain—Transactions, Vol. XX. No. 8. New
Series. 8vo. 1888.

Pharmaceutical Society of Great Britain—Journal, July-Qct. 1888. 8vo.

Plotographic Society—Journal, Vol. XIL No. 9: Vol. XIIL No. 1. 8vo. 1888,

Physical Society of London—Procecdings, Vol. IX. Parts 3, 4. 8vo. 1888,
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GENERAL MONTHLY MEETING,
Monday, December 3, 1888.

Stz Jayes CrionToN-BrowsE, M.D. LL.D. F.R.S. Vice-President,
in' the Chair.

William Dunsmorc Bohm, Esq.

Rev. Henry Thomas Cart, M.A.

Mrs. Charles Daniell,

Josinh Goodall, Esq.

Miss C. Naden, ’
Benjamin Ward Richardson, M.D. F.R.S.
Colonel T. E. Tennant,

were clected Members of the Royal Institution.

The Special Thanks of the Members were returned for the
following Donations to the Fund fur the promotion of Experimental
Research :

Mrs. R. J. Mann (for the late Dr. R. J. Mann, M.R.L) .. £20
Mrs. Bloomficld Moore B 11 1)
Warren De la Rue, Esq. .. .. .. .. .. . . £100

The following Lecture Arrangements were announced :—

Proressor Dewar, M.A. F.R.S. M.R.I. Fullerian Professor of Chemistry, R.L.
Rix Lectures (adapted to a Juvenile Auditory) on Crotps AND CLOTUDLAND.
On Dee. 27 (Thursday), Dec. 29, 1888; Jan. 1, 3, 5, 8, 1889.

GrorGE JouN Romanes, Esq. M.A. LL.D. F.R8. M.R.I. Fullerian Professor
of Physiology, R.I. Twelve Lectures, constituting the second part of a Courso
on BEFORE AND AFTER DARWIN (The Evidences of Organic Evolution, and the
Theory of Natural Selection). On Tuesdays, Jan. 22 to April 9.

Proressor J. W. Jupp, F.R.S. Four Lectures on TuE METAMORPHOSES OF
MineraLs, On Thursdays, Jan. 24, 31, Feb. 7, 14,

SipNEy MawtiN, M.D. F.R.CS.E. B.Sc. Four Lectures on Tue VeENOW oF
SERPENTS AND ALLIED POISONS, INCLUDING THOSE USED IN TUE MIDDLE AGES.
On Thursdays, Feb. 21, 28, March 7, 14.

J. Hesry MipbLeroN, Eeq. M.A. Slade Professor of Fine Art in the
University of Cambridge. Four Lectures on Houses AND THEIR DECORATION
FROM THE CLASSICAL TO THE MEeD1EVAL PERlOD. On Thursdays, March 21, 28,
April 4, 11.

! ProressoR ERNsT PAvEr. Four Lecturcs on THE CHARACTER OF THE GREAT
CoMpoSERS AND THE CHARACTERISTICS OF THEIR WORKS (with Illustrations on the
Pianoforte). On Saturdays, Jan. 26, Feb. 2, 9. 16.

Tue Rigur Ho~N. Lorp RayreicH, M.A. D.C.L.. LL.D. F.R.S. M.R.I. Pro-
fessor of Natural Philosophy, R.I. Eight Lectures on EXPERIMENTAL OpTics
(PoLarizaTioN ; WAVE THeORY). On Saturdays, Feb. 23 to April 13,






878 General Monthly Mecting. [Dec. 8, 1888,

Mull, Matthias, Esq. (the Author)—Supplementary Notes, &c. to the Play of
Hamlet, Svo.  188%.

North of Englund Institute of Mining and Mechanioal Engineers—Trausactions,
Vol. XXXVIL Part 5. 8vo. 1488.

Numismatic Soci-ty—(hroniole and Jomrual, 1888, Part ‘% 8vo. 1888.

Odoululogwal Sooiety of Great Bﬂtam—l‘nnuchom, Vol. XXL No. 1. New
Scries. 8vo. 1838.

Perry, Rev. 8. J. F.R.8. (the Author)—Results of Mcteorological and Magneticul
Observations, 1887,  12mo0.  188x,

Pharmaceutical Society of Great Britain—Journal. November, 1888. 8vo.

Richardson, B. W. M.D. F.R.S. M.R I. (the Author}—The Asclepiad, Vol. V,
No. 20. 8vo. 1883.

Rio de Janeiro Observatory— Revista, No. 10. 8vo. 1888.

Royal Institution of Cornwall—Journal, Vol. IX. Paits 1.2, 8. 8vo. 1886-8.

8t. Petersbourg, Academie Impériuls des Sciences—Mémoires, Tome XXXVI,
Nos. 3-5. 4to. 1888,

Boctiety of Architects—Proceedin~s, Vol. I. Nos. 1, 2. 8vo. 1888,

So-tety of Arts —Jourual, November, 1888. 8vo.

Surge:m-General's Office, U, Army—Index Cuta'ogue of the Library, Vol. IX.
4to. 188,

Teyler Museum—Archives. Serie II. Vol. IIL 2 Partie. 4to. 1888.

Crtalogue de la Blblu-thcque Liv 7,8. 4to. 1887-8.

Uuited Service Institution, Hoyal—Journal. No. 145, 8vo, 1888,

Uniteld States Geologiral Survey—Monographs, Vol. XIL. Geology and Mining
Industry of Leadville, Colorado. With Atlas. 4to and fol. 1883-6,




















































































































































































































































452 Sir Henry Roscoe [May 8,

high. To attain even this production required that at least 100,000
1bs. of double chloride, and 40,000 1bs. of sodium should be manu-
factured annually. From these figures an idea of the magnitude of
the undertaking assumed by the Aluminium Company may be esti-
mated, when we learn that they erected works having an annual

Charnce Bros | flial Works.

Brrml'ny/;a.m Canal

The Aluminium C* 14 G U G

Park Lanc.

3

Great Western  Radway. Lo

Franct.

producing capacity of 100,000 1bs. of aluminium. To accomplish
thix, required not only that at least 400,000 1bs. of sodium, 800,000
1bs. of chlorine, and 1,000,000 1bts. of double chloride, should be
annually manufactured, but in addition that cach of these materials
thould be produced at a very low cost, in order to enable the metal
to be sold at 20s. per 1b.







































































































































1889.] on Optical Torgue. 497

out the interference fringes; but on magnetising one of the two
pieces of heavy-glass, or on magnetising the two in opposite senses,
the interference bands can be made to reappear. It is in this way
that Professor S8ohncke’s experiment—hardly suitable for a lecture
theatre—was performed. It is in this way that we establish upon an
experimental basis the fact that light itself, and not merely the plane
of its polarisation, experiences an optical torsion when subjected to
those forces which, whether crystalline, molecular, or magnetic, exert
upon it an optical torque.
(8. P. T.]
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My. A. Gordon Salamon

578

Fig. 2.
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580 Mr. A. Gordon Salamon on Yeast. [March 29, 1889.

explained and discussed.] The method of obtaining pure cultures of
yeast organisms, as devised and perfected by Dr. Hansen, was next
dealt with, and its industrial importance demonstrated. A full
description of the process and of the apparatus required will be found
in the Cantor Lectures delivered before the Society of Arts (January-
February 1888) by the author.

[A. G. 8.]






















































































































